
From: Yale, Kenneth
To: Hallam, Christopher
Cc: Veal, Lee
Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Date: Friday, September 06, 2019 10:45:00 AM
Attachments: ATT00001.txt

EPA 1995 - Letter regarding almost completion of RF guidelines.pdf

Hi Chris,
I’m sure you need a little break from INSP work and Lee would appreciate your feedback on this
today, if possible.
Thanks!
Ken
(W) 202-566-2972

Yale.Kenneth@epa.gov

From: Veal, Lee <Veal.Lee@epa.gov> 
Sent: Friday, September 06, 2019 10:37 AM
To: Yale, Kenneth <yale.kenneth@epa.gov>
Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
HI Ken,
Is Chris Hallam working today? I’d like to get this to him for a response.
Lee
Lee Ann B. Veal
Director, Radiation Protection Division
Office of Radiation and Indoor Air
Office: 202-343-9448; 
www.epa.gov/radiation

From: Rowson, David <Rowson.David@epa.gov> 
Sent: Friday, September 06, 2019 9:46 AM
To: Veal, Lee <Veal.Lee@epa.gov>; White, Rick <White.Rick@epa.gov>
Cc: Landolfi, Robert <Landolfi.Robert@epa.gov>
Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Hi Lee and Rick,
Please see the email below which came in to one of our colleagues in OAP, Rob Landolfi, with a
request from EPA Ireland for information about EPA EMF guidelines. I told Rob I would forward the
incoming to you for your consideration and reply.
Rob, please let Lee and Rick know if you would like to be kept in the loop.
Dave
David Rowson, Director
Indoor Environments Division
US Environmental Protection Agency
202-343-9449

From: Landolfi, Robert <Landolfi.Robert@epa.gov> 
Sent: Friday, September 06, 2019 9:30 AM
To: Rowson, David <Rowson.David@epa.gov>



Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Hi David-
Here is the contact from EPA Ireland. I don’t know if we ever released EMF guidelines back in the 90s, but that
appears to be what he’s looking for.
Good to meet you, and thanks for your help!
Rob

From: Javier Vila <J.Vila@epa.ie> 
Sent: Friday, September 06, 2019 7:31 AM
To: Landolfi, Robert <Landolfi.Robert@epa.gov>
Subject: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Dear Robert
I am a scientist working on EMF & health at the Environmental Protection Agency (EPA) in Ireland.
I obtained your email address from the list of participants to the recent WHO EMF Project meeting
in Geneva, which I also attended.
I am part of a small team recently created within the EPA Ireland to provide advice to the public and
the Irish Government regarding public exposure to EMF. In this regard, we need to inform the Irish
Government in relation to the adoption of standards for public exposure to EMF.
I am aware of the extensive work that the US EPA did on EMF for over 30 years up to when funding
was reduced I believe in 1996.
However, only recently I learned (see attachment) that the US EPA was preparing RF guidelines to
limit public exposure, which I believe were never released/approved.
I haven’t been successful trying to obtain a copy of this document on your website. I am therefore
writing to you to kindly ask you to send me a copy of these RF Guidelines (the most updated/final
document, if possible). I believe that they would be very informative for us, particularly with regard
to developing standards which protect the public from potential long-term, low-level (non-thermal)
effects of RF EMF exposure.
Thank you so much for your help in advance.
Best wishes,
Javier
P.S.: I tried contacting Norbert Hankin and Edwin Mantiply who I believe were invoked in preparing
this document at the time but it seems they no longer work at the US EPA.
Javier Vila, PhD
Scientific Officer, Radiation Protection & Business Support Unit
Office of Radiation Protection & Environmental Monitoring
McCumiskey House, Office G36
Richview, Clonskeagh
Dublin 14, D14 YR62
Dublin, Ireland
Phone (Direct): +353 1 2680121
Web:www.epa.ie/radiation/emf
Email:j.vila@epa.ie
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From: Hallam, Christopher
To: Nesky, Anthony; Boyd, Mike
Subject: FW: RFIAWG 1995
Date: Tuesday, January 23, 2018 2:41:00 PM
Attachments: 1426270001.pdf

RFIAWG Charter 1995.doc

March 1995 brief by EPA recommending work group be formed and the July
1995 charter.
Note the timing of defunding EMF work at EPA per the previous transmittal
(September 1995)
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Ed Mantiply [mailto:Ed.Mantiply@fcc.gov] 
Sent: Tuesday, January 23, 2018 1:40 PM
To: Hallam, Christopher <Hallam.Christopher@epa.gov>
Subject: RFIAWG 1995
Chris,
I’ve attached the EPA briefing in FCC docket 93-62 in ECFS. I also found a 1995 Charter document,
attached.
Ed
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EX PARTE OR LATE FILED

Manage the spectrum
and provide technical leadership

to create new opportunities
for competitive technologies and services

for the American pUblic.
- Mission Statement -

DOCKET FILE COpy OmGtNAL

RECEIVED

MEMORANDUM MA~ ? ~ 1995
OFFICE OF ENGINEERING AND TECHNOLOGY fEOERALCOMMtiNtCATIONSCOMMIS8ION

CIRCE Of SF.CAETARY

Date:

To:

From:

March 22, 1995

Secretary, FCC 1]JJ.~
Robert F. Cleveland, Office of Engineering & Technology

SUbject: ET Docket 93-62
EA.~ Presentation by U.S. Environmental Protection Agency

Please be advised that on March 21, 1995, the V.S. Environmental Protection Agency
(EPA), represented by Dennis O'Connor and Norbert Hankin, met with staff from the
FCC and from the National Telecommunications and Information Administration
(NTIA) regarding the EPA's efforts to develop exposure recommendations for
radiofrequency electromagnetic fields. Attending this meeting from the FCC were:
Robert Bromery, Robert Cleveland, Bruce Franca, Stevenson Kaminer, Thomas
Stanley, David Sylvar and Jerry Vlcek. NTIA was represented by Janet Healer.
During this meeting EPA staff briefed the participants on the EPA's activities and its
schedule related to the development of these recommendations. The attached
documents were provided to FCC and NTIA staff by the EPA, and they summarize the
topics discussed at the meeting.

Please place this memorandum and the attachments into the record of the above
referenced proceeding.

ATTACHMENTS (9)

No. 01 CopiII NC'd~
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DEVELOPMENT OF
RF RADIATION EXPOSURE GUIDELINES

BRIEFING FOR THE

FEDERAL COMMUNICATIONS COMMISSION

OFFICE OF RADIATION AND INDOOR AIR
U.S. ENVIRONMENTAL PROTECTION AGENCY

March 21, 1995
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1986, July

1992, Jan.

1993, Apr.

1993, Nov.

1994, April

BACKGROUND

"Federal Radiation Protection Guidance; Proposed
Alternatives for Controlling Public Exposure to
Radiofrequency Radiation; Notice of Proposed
Recommendations"

SAB report - recommended that Guidance be completed

RF Radiation Conference

Comments to the Federal Communications Commission

EMF strategy adopted

1
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RF RADIATION CONFERENCE

MAJOR CONCLUSIONS

• EPA guidelines needed

• Sufficient information - heat/temperature related effects

• Insufficient information: nonthermal exposures

modulation

2
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Hybrid Approach to Exposure Limits

• Phase 1: Interim RF Radiation Exposure Guidelines

• Based upon EPA comments to the FCC

• Combines best features of NCRP, ANSI/IEEE, IRPA, ... guidelines

• Builds upon existing health effects research

• Simple, less controversial-

no need for: risk estimates
impact- analysis

• Does not include modulation, chronic exposure, nonthermal effects

4
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Modulated and Nonthermal Exposures

• Phase 2: Modulation

• NCRP Commentary (two years)

• Current situation

insufficient data
developing issue

• Approach

NCRP Commentary
focus on exposure limits
convenes National experts

• Commentary

Addresses important/controversial issues
basis for Background Information Document

• Input from ongoing research

SAG - wireless communications

5
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PROCESS

• Convene workgroup

Federal Agency: EPA, FDA, NIOSH, OSHA, FCC, NTIA

• Preparation of Draft Guidelines documents

• Reviews and Revisions

• Guidelines Report

6

r



__;1 -

--

CD
---- :E

: 0
•u
o
~

>
• a-D:: ::s

____ u. ~

~i

~ - ~... ClU
• -a ~ c---- -6 :; 1 &

~ C LL-c· -

--------------



._1---

en
I:L
W
I-

(J)
en

(J)
Q)

(J)

l-
e.> .....,X
0 (J) c~ c Q)

W
a.

0 E
Z

.-
E

~ (J).-Q) >
0.-

Q)
e.>>

~Q) .....,
Q)

~

~ .....,.....,
0 COc a. ~

0
Q)

Q)

a.E ~

~.....,
0

Q)
~

e.>
-

COa.
~ cE 0

co

• • •



1- r r

UNITED STATES ENVIRONMENTAL PROTECTION AGEN~CKET FILE COpy ORiGINAL
WASHINGTON, D.C. 20460

NOV 09 1993

OFFICE OF
AIR AND RADIATION

RECEIVED

at6,.
Thomas P. Stanley, Chief Engineer
Office of Engineering and Technology
Federal Communications Commission
Mail stop 1300
1919 M Street, N.W.
Washington, D.C. 20554

Dear Dr. Stanley:

In accordance with its responsibilities under Section 309 of
the Clean Air Act (CAA), the Environmental Protection Agency
(EPA) is pleased to submit comments to the Federal Communications
Commission (FCC) on the Notice of Proposed RUlemaking (NPRM),
Guidelines for Evaluating the Environmental Effects of
Radiofrequency Radiation, ET Docket No. 93-62. The CAA
responsibilities have been delegated from the Office of Federal
Activities to the Office of Radiation and Indoor Air for this
specific review. This proposal, if adopted, would use the 1992
American National Standards Institute/Institute of Electrical and
Electronics Engineers (ANSI/IEEE) standard to update and amend
the FCC guidelines for evaluating the environmental effects of
radiofrequency (RF) radiation emitted by FCC-regulated facilities
on pUblic health and safety.

The 1992 ANSI standard represents a significant revision of
the earlier 1982 ANSI standard. Improvements with regard to
protection are reflected in (1) the development of a 2-level
exposure standard specifying maximum permissible exposure (MPE)
limits for "controlled" and "uncontrolled" environments to
replace the single-tier 1982 standard, and (2) the extension of
the low frequency range from 300 kHz to 3 kHz to limit the
possibility of low-frequency RF shock and burn. Other
significant changes in the 1992 standard, however, are not
improvements, in our view. Changes that allow for a two-fold
increase in the MPE at high frequencies over the MPE permitted by
the 1982 ANSI standard, and the application of the same MPE for
both controlled and uncontrolled environments for frequencies
from 15 GHz to 300 GHz are not improvements. Therefore, EPA
recommends against adopting the 1992 ANSI/IEEE standard because
it has serious flaws that call into question whether its proposed
use is sUfficiently protective of public health and safety.

To have a more protective pUblic exposure standard, EPA
recommends that the FCC instead adopt the exposure criteria

No. of Copies rac'd
List ABCDE
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recommended earlier by the National Council on Radiation
Protection and Measurements (NCRP) in their report entitled
"Bioloqical Effects and Exposure criteria for Radiofrequency
Electromagnetic Fields (NCRP 1986)." The bases for this
recommendation are noted below:

a. NCRP's RF radiation exposure limits consider both
workers and the pUblic.

b. Their exposure criteria are more protective at higher
frequencies.

c. There are no substantive differences in the literature
base supporting both standards, except for the literature on
RF shocks and burns.

d. NCRP is chartered by the u.s. Congress to develop
radiation protection recommendations and is recognized as
one of the leading authorities in this area.

In addition, EPA recommends that the FCC consider including
limits for induced and contact RF currents for the frequency
range of 300 kHz to 100 MHz to protect against shock and burn
along with the FCC proposal for low-power device exclusions as
modified in the attachment to this letter. The Agency believes
these recommendations provide a more protective alternative to
the 1992 ANSI/IEEE standard. The basis for EPA's recommendations
are provided in the detailed comments in the enclosure to this
letter.

Furthermore, the Agency recommends that the FCC consider
requesting the NCRP to revise its 1986 report and provide an
uPdated, comprehensive report on the bioloqical effects of RF
radiation and recommendations for exposure criteria. EPA
endorses such a request as reasonable and appropriate.

In summary, EPA recommends the following:

1. The FCC should not adopt the 1992 ANSI/IEEE standard.
There are serious flaws in the standard that call into question
whether the proposed use of the 1992 ANSI/IEEE is sUfficiently
protective. The following four points address several key Agency
concerns.

a. The 1992 ANSI/IEEB allows a two-fold increase in
the MPE at high frequencies above that permitted by the current
FCC guideline.

b. The two-level revised standard is not directly
applicable to any population group but is applicable to exposure
environments called "controlled" and "uncontrolled" environments
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that are not well defined and are discretionary. The Agency
disagrees with this approach.

c. The 1992 ANSI/IEEE conclusion that there is no
scientific data indicating that certain subgroups of the
population are more at risk than others is not supported by NCRP
and EPA reports.

d. The thesis that the 1992 ANSI/IEEE recommendations
are protective of all mechanisms of interaction is unwarranted
because the adverse effects level in the 1992 ANSI/IEEE standard
is based on a thermal effect.

2. The FCC should consider the exposure criteria
recommended by the NCRP in NCRP Report No. 86, "Biological
Effects and Exposure criteria for Radiofrequency Electromagnetic
Fields," with the addition of: .

a. the 1992 ANSI/IEEE limits for induced and contact
RF currents, for the frequency range of 300 kHz to 100 MHz, to
protect against shock and burn, and

b. the FCC proposal for low power device exclusions
(FCC 93-142, pp. 7-8) as the standard for the public, where the
definition of "public" includes all persons using these devices
unless the user is operating a device as a concomitant of
employment.

3. The FCC should consider requesting the NCRP to revise
its 1986 report to provide an uPdated, comprehensive review of
the biological effects on RF radiation and recommendations for
exposure criteria.

More specific comments are enclosed for your consideration. We
appreciate the opportunity to comment on the the FCC proposal. If
you have any questions concerning EPA's comments, please feel
free to contact Norbert Hankin in the Radiation Studies Branch at
(202) 233-9235.

Sincerely,

1t 7- CJ:
M r T. Oge
D ctor, Offi of Radiation

and Indoor Air

Enclosure
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Bnvironaantal Protaction Agancy (BPA) Co..ants to tha ~adaral

Co..unications c~ission (~CC) on ~CC 93-142, april 1993,
.otica of proposad Rul..atinq, Guidalina. for Bvaluating

tha .nvironaantal Bffects of Radiofrequancy Radiation.

Introduction

The FCC currently uses the 1982 ANSI (American National Standards
Institute, Inc.) radiofrequency (RF) radiation guidelines for
evaluating the environmental effects, particularly on public health
and safety, of RF radiation emitted by FCC regulated facilities. In
November 1992, ANSI adopted a revised standard now known as ANSI/IEEE
C95.1-1992 (IEEE Standard for Safety Levels with Respect to Human
Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz,
IEEE C95.1-1991). The FCC now proposes to amend and update the
guidelines and methods that it uses to evaluate the environmental
effects of RF radiation by adopting the new ANSI/IEEE standard. The
1992 recommendations contain a number of significant changes when
compared to the 1982 single-level guideline based on a 10-fold safety
factor. The revised guideline is a two-level standard, i.e., it
contains two sets of exposure limits, one for the controlled
environment and one for the uncontrolled environment, incorporating
safety factors of 10 and 50, respectively. Another change is the
extension of the frequency range from 300 kHz - 100 GHz to 3 kHz - 300
GHz. In addition, 1992 ANSI/IEEE allows a two-fold increase in the MPE
at high frequencies above that permitted by the 1982 ANSI standard.

EPA welcomes the opportunity to comment on the FCC proposal and to
address the complexity and what we believe are the limitations of
ANSI/IEEE C95.1-1992. EPA review of 1992 ANSI/IEEE leads us to believe
that it is a standard with flaws that cast doubt about whether it is
sUfficiently protective of public health and safety, and its claim
that "the recommended exposure levels should be safe for all."

EPA comments on the FCC proposed standard address: derivation of
standards; the claim of protection for all persons from all
interaction mechanisms; controlled and uncontrolled environments;
database limitations: modUlation: low-power devices: and, other
contemporary exposure standards.

Discussion

Approach to Derivation of Standards

The rationale provided in ANSI/IEEE to explain fundamental
characteristics of the 1992 ANSI/IEEE guidelines, in many cases, lacks
explanation, consistency, and well-founded justifications. In
addition, there is concern that the complexity of the 1992 ANSI/IEEE
standard may make it difficult to comply with or effectively enforce.

No explanation is given for the decision to employ safety factors
of 10 and 50: there is no discussion that supports the introduction of
the standard for the "uncontrolled" environment. In fact, the stated
conclusion that "the recommended exposure levels should be safe for
all" (at the controlled environment working basis of 0.4 W/kg) and the
support given for this conclusion in the standard's rationale
constitute an argument for a single-tier, not a two-tier standard. The
addition of the second level of protection for exposure in an

-1-
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uncontrolled environment with the application of an additional safety
factor is done without any justification.

When available, human data is preferable to laboratory animal data
in standards development. Therefore we consider the 1992 ANSI/IEEE
guidelines to be deficient in this area because reports published
after 1986 that presented human data were not considered. We would
expect that future efforts to develop or update RF radiation standards
would include analysis of available human thermophysiological
information and models.

Claim of Protection for All Persons from All Interaction Mechanisms

The new ANSI/IEEE standard states that the "intent was to protect
human beings from harm by any mechanism, includinq those arisinq from
excessive elevations of body temperature" (IEEE p.27), i.e., the 1992
ANSI/IEEE standard is purported to be protective of all persons and
all interaction mechanisms. We believe that this position has not been
supported, as shown by the followinq discussion.

In the 1992 ANSI/IEEE standard, as well as ~n the 1986 NCRP
guidelines, the biological basis for maximum permissible exposure
level varies with frequency. In the frequency ranqe from 100 kHz to
6 GHz, maximum permissible exposure levels are based on whole-body
averaged SAR (specific absorption rate expressed in watts per kilogram
of body mass, W/kq). More specifically, the working threshold for
unfavorable biological effects in human beinqs in the frequency ranqe
from 100 kHz to 6 GHz is defined as 4 W/kg. Safety factors of 10 and
50 were used to derive the maximum permissible exposures for
controlled and uncontrolled environments, respectively.

This adverse effect level for human beinqs, 4 W/kq, is the
threshold for a specific biological effect, i.e., behavioral
disruption (work stoppaqe) in nonhuman primates that is associated
with an increase in body temperature. Work stoppaqe, the failure of a
food-deprived animal to perform a learned task to qain a food reward,
is interpreted to result from thermal stress, caused by the absorption
of RF enerqy, that is SUfficiently severe to deter hunqry animals
from workinq for food.

Since the ANSI/IEEE hazard level is an SAR associated with an
effect resulting from a known mechanism of interaction (RF heating)
that is associated with an increase in body temperature (as is the
NCRP hazard level), the ANSI/IEEE C95.1-1992 standard is based on a
thermal effect of RF radiation and, by extension, is protective of
effects arisinq from a thermal mechanism, but not from all possible
mechanisms. Therefore, the qeneralization that 1992 ANSI/IEEE
guidelines protect human beings from harm by any mechanism is not
justified.

In contrast to the 1992 ANSI/IEEE standard, 1986 NCRP states that a
response to RF radiation may have a "thermal basis, an athermal basis,
or a combined basis," and that a "determination of which of these
three classes of causation is operative in a qiven context rests upon
appropriate experimentation and inference, not presumption." NCRP
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also claims that there is "no intent to define exposure criteria
solely in terms of SAR," and that "consideration is also given to
other facto~s where appropriate." These factors include, among others,
possible modulation- and carrier-frequency specific biological
responses.

Exposure Environments - Controlled and uncontrolled

EPA believes that the proper approach in defining exposure
environments to which guidelines are applied should be in terms of
the populations to be protected, i.e., the traditionally defined
populations being workers and the pUblic. However, the ANSI/IEEE
standard takes a different approach.

The 1992 ANSI/IEEE standard recommends exposure limits for a
controlled environment and an uncontrolled environment. Controlled
environments are defined as locations where exposure may be incurred
by persons who are aware of the potential for exposure or as the
result of transient passage. Uncontrolled environments are locations
where exposures may be incurred by persons who are unaware of the
potential for exposure. In the uncontrolled environment, an additional
safety factor is applied for exposure in the resonant frequency range
and for low-frequency exposure to electric fields. As defined in the
standard, controlled environments are discretionary, i.e.,
identification of controlled environments is at the discretion of the
operator of a source (see IEEE, p. 9, footnote 1).

The 1992 ANSI/IEEE standard states clearly that the distinction
between the two exposure environments is based on the nature of the
exposure environment and not on the population type (see IEEE 1991,
p. 23). ANSI/IEEE does not allow for any variation in sensitivity to
RF radiation. It states that there is no reliable evidence that
certain subgroups of the popUlation [such as infants, aged, ill and
disabled, persons dependent on medication, persons in adverse
environmental conditions (excessive heat and/or humidity), voluntary
vs. involuntary exposure] are more at risk than others (IEEE 1991, p.
23). This conclusion is not in agreement with conclusions in the EPA
report "Biological Effects of Radiofrequency Radiation" (EPA 600/8
83-026F, 1984) or in the NCRP Report No. 86, "Biological Effects and
Exposure Criteria for Radiofrequency Electromagnetic Fields" that the
general popUlation has groups of individuals particularly susceptible
to heat.

other contemporary guidelines agree with NCRP and EPA; the Food and
Drug Administration (FDA) 1988, National Radiological Protection Board
(NRPB) 1991, International Radiation Protection Association (IRPA)
1991, and the International Electrotechnical Commission (IEC) 1993,
guidelines define groups of people who are less heat tolerant than
others. These include the elderly, infants, pregnant women, and people
who are obese, have hypertension, or take drugs such as diuretics,
tranquilizers, sedatives, or vasodilators that decrease heat
tolerance.

The basis for the ANSI/IEEE guideline in the frequency range of
0.1 MHz to 6.0 GHz, the frequency range in which most of FCC licensed
transmitters operate, is an effect due to RF heating. Since, as
mentioned above, the general popUlation contains individuals
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particularly susceptible to heat, we recommend against the use of
controlled and uncontrolled environments and recommend consideration
of 1986 NCR~ as a means of avoiding this problem.

We strongly disagree with the use of the concepts of control and
awareness in the discretionary manner presented in 1992 ANSI/IEEE.
In the standard there are no firm rules given to differentiate between
controlled and uncontrolled environments, and therefore the concept
will be difficult to apply because people seldom agree on
discretionary areas of exposure. The standard could be applied
arbitrarily and inconsistently since ANSI/IEEE does not impose
conditions to describe or create the state of awareness. An
individual's degree of awareness could vary from complete
understanding of RF sources to only a vague awareness that RF
radiation exists in his controlled environment.

If awareness in a controlled environment can vary from complete
knowledge to almost no knowledge, then the degree of control over
safety is uncertain. Unspecified awareness in itself does not
constitute a controlled situation. A controlled environment could be
established with measures imposed to ensure strict adherence to the
standard to prevent the possibility for exposure of any individual in
the controlled environment to exposures greater than recommended by
the standard. However, 1992 ANSI/IEEE does not recommend the actions
that should be taken to establish a controlled environment, and if it
would, it could not provide the authority for control. In our view,
"awareness" is not equivalent to protection.

The FCC proposal (paragraph 13) presents a reasonable way to apply
the guidelines to the public that is more consistent with traditional
definitions of workers and the public. This is also the method used in
the 1986 NCRP exposure criteria. NCRP recognizes that there is
variability in human response, that there are categories of
individuals with susceptibilities that place them at greater risk for
potential harm, and that workers, who may be relatively well informed
of potential hazards of RF radiation exposure, may have the
opportunity to make personal decisions in regard to their exposure.
Therefore it is appropriate for the FCC to adopt this approach to
apply the more conservative guidelines where there is any question of
possible exposure of the general public (Which might also include
nontechnical employees) to RF radiation, and to apply the more
restrictive exposure limits to any transmitters and facilities that
are located in residential areas or locations where the RF source may
be accessible to the public. We suggest that the phrase "accessible to
the public" replace the word "unrestricted" in the FCC proposal
because the former phrase more accurately describes the locations.

Limitations of data

Availability of chronic exposure information

It is clear that the adverse effect threshold of 4 W/kg is based on
acute exposures (measured in minutes or a few hours) that elevate
temperature in laboratory animals including nonhuman primates, and not
on long-term, low-level (non-thermal) exposure. Only a few chronic
exposure studies of laboratory animals and epidemiological studies of
human populations have been reported. The majority of these relatively
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few studies indicate no significant health effects are associated with
chronic, low-level exposure to RF radiation. This conclusion is
tempered by ~he results of a small number of reports suggesting
potentially ·adverse health effects (cancer) may exist (e.g.,
szmigielski - Bioelectromagnetics 1982: Chou - Bioelectromagnetics
1992: Milham - NEJM 1982, Lancet 1985, Am. J Epid. 1988). A
determination of the significance of such potential adverse effects
awaits independent confirmation of the experimental results.

The limitations of the data used to define the adverse effect level
in the 1992 ANSI/IEEE recommendations do not support the claim that
the recommended MPEs in 1992 ANSI/IEEE are protective of all
mechanisms and all people.

Publication Cut-off Date

The 1992 ANSI/IEEE standard is based on literature published before
1986, except for a few papers on RF shock and burn. The cut-off date
for the literature review supporting the NCRP recommendations is 1982.
Even though the 1992 ANSI/IEEE guidelines had more recent data for
consideration than did 1986 NCRP, the recommendations are basically
similar for the resonant frequency range in that both use work
stoppage at 4 W/kg as the adverse effect basis for standard setting
and also safety factors of 10 and 50 to establish two levels of MPE.
Therefore it cannot be argued that the 1992 ANSI/IEEE standard is
preferable because it is based on more recent information except for
the recommendations on shock and burn. Although the Agency believes
the ANSI/IEEE standard to be generally deficient, EPA concurs with the
FCC proposal to adopt the 1992 ANSI/IEEE standard with respect to
exposure limitations for shock and burn.

Extremely Low Frequency (ELF)-Modulated RF Radiation

As noted in the FCC proposal (paragraph 25), the NCRP guidelines
include a special provision with respect to exposure of workers to RF
carrier frequencies modulated at ELF frequencies. This recommendation
is apparently based on experimental results showing neurophysiological
effects of modulated fields. The modulation provision for workers in
the NCRP guidelines is unique: no other RF exposure guideline contains
such a provision. For certain modulation conditions, the exposure
criteria for occupational exposures is the generally 10-fold more
stringent general population exposure criteria.

While studies continue to be published describing biological
responses to nonthermal ELF-modulated RF radiation, the effects
information is not yet sufficient to be used as a basis for exposure
criteria to protect the public against adverse human health effects.

Pulse-modulated vs. continuous-wave (CW) RF radiation

Many other studies provide evidence that nonthermal modulated-RF
exposures produce effects that are not produced by CW (unmodulated)
RF radiation. Meaningful studies of biological and health effects of
nonthermal, pulse-modulated RF radiation exist including studies that
show injury to the eye (Kues et al., Johns Hopkins Applied Physics
Laboratory (JHAPL). The significance of these results, even at the
early stages of this continuing research, was responsible for the
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development and adoption of an RF radiation exposure standard by JHAPL
(in 1984) for their personn,l. The JHAPL MPE for frequencies from 30
MHz to 109 GHz is 0.1 mW/cm • This standard provided the basis for the
0.1 mW/cm action level used to protect personnel from harm from RF
radiation-generating equipment at the Hughes Aircraft Company. The
JHAPL MPE is a factor of 100 times more strin~ent than the 1992
ANSI/IEEE MPE for controlled environments for the frequency range of
3.0 GHz and above.

Pulse-modulated RF radiation can produce a response that is called
"microwave hearing". This effect seems well established and probably
results from very rapid thermoelastic expansion of the brain, creating
a sound wave in the head. Conditions under which the aUditory effect
can be invoked in people with normal hearing should be avoided
according to the National Radiological Protection Board (NRPB) draft
recommendations for workers and the public. In contrast to this
recommendation, the 1992 ANSI/IEEE standard states that the human
aUditory effect is clearly not deleterious: it recommends a limit for
pUlsed radiation that is well above the threshold for the aUditory
effect.

Low-power Devices

We recommend that the two population groups, workers and the
public, be used in the following suggested modifications to the FCC
proposal regarding exposure to hand-held devices and amateur radio
facilities (see FCC 1993, p.6, footnote 16). Non-users exposed to
hand-held devices and amateur radio facilities should be considered as
the public. Users of hand-held devices and amateur radio facilities
should be considered as the public unless the user is operating a
device as a concomitant of employment. This recommendation is based on
the difficulty of differentiating between individuals who are
cognizant or noncognizant of the potential for RF exposure and is
consistent with the NCRP recognition of the two population groups,
workers and the public. If NCRP is used, the problem of
differentiating between cognizant workers and cognizant public would
be avoided, and it would not be necessary to distinguish between users
and non-users.

other Contemporary Radiofregyency Radiation Guidelines

In addition to the differences identified and discussed between the
1992 ANSI/IEEE standard and the 1986 NCRP recommendations, there are
significant differences between 1992 ANSI/IEEE and other contemporary
RF radiation exposure guidelines, including those of the Food and Drug
Administration (FDA), National Radiological Protection Board (NaPB),
International Radiation Protection Association (IRPA), the
International Electrotechnical Commission (IEC), and the Johns Hopkins
Applied Physics Laboratory (JHAPL). The comments in this section
address some of the differences.

The 1992 ANSI/IEEE guidelines are based on literature published
before 1986 except for several papers on shock and burn. Other
contemporary recommendations use more recent information and appear to
be strongly influenced by clinical and modeling data describing
thermoregulatory responses of patients and volunteers exposed in
magnetic resonance imaging devices. As noted, the 1992 ANSI/IEEE
adverse-effects level is based only on laboratory animal data.
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The 1992 ANSI/IEEE standard claims that the recommendations protect
against harm by any mechanism, that is, both thermal and nonthermal.
It contends that chronic exposure data and information on nonthermal
interactions are not meaningful for standards development. While there
is general, although not unanimous, agreement that the data base on
low-level, long-term exposure is insufficient to provide a basis for
standards development, some contemporary guidelines state explicitly
that their adverse-effect level is based on an increase in body
temperature (NRPS 1993). Furthermore, they do not claim that the
exposure limits protect against both thermal and nonthermal effects.
EPA does not agree with the claim that the 1992 ANSI/IEEE guidelines
protect against effects of any mechanism: we believe that the only
claim that can be made is that the 1992 ANSI/IEEE standard applies
only to thermal effects and electric shock.

Although several mechanisms of interaction of RF radiation with
living systems have been proposed, the established and
noncontroversial mechanism for acute exposures is heating. This is
reflected in several guidelines for protection of patients from the
physiological consequences of an increase in temperature due to
exposure to RF radiation during magnetic reson~nce imaging procedures.
These guidelines include: the 1988 FDA guidance, 1991 NRPS guidelines,
the 1991 IRPA guidelines, and the 1993 draft IEC standard.

The 1993 NRPS draft recommendations for workers and the public
state that restrictions on acute exposure to RF radiation of
frequencies greater than 100 kHz are intended to avoid adverse effects
resulting from whole-body and partial-body heating, and adverse
effects resulting from pulsed RF radiation.

The 1992 ANSI/IEEE standard recommends limits for controlled and
uncontrolled environments, using as its basis the position that the
it is the nature of the exposure environment, not popUlation type,
that is important. This position is based partially on the conclusion
that no reliable scientific data exists indicating that certain
subgroups of the popUlation are more at risk than others. However,
other contemporary guidelines state the opposite conclusion. The FDA
(1988), NRPS (1991), IRPA (1991), and the IEC (1993) guidelines define
groups of people who are less heat tolerant than others. This
information should be considered in development of an exposure
standard.

-7-



Su.aary of BPA .eco..en4ation.

1. The FC~ should not adopt the 1992 ANSI/IEEE standard. There
are serious ,flaws in the standard that call into question whether
the proposed use of 1992 ANSI/IEEE is sUfficiently protective.
The following four points address some of our concerns.

a) 1992 ANSI/IEEE allows a two-fold increase in the MPE at high
frequencies above that permitted by the current FCC guideline.

b) The two-level revised standard is not directly applicable to any
population group but is applicable to exposure environments called
controlled and uncontrolled environments that are not well defined and
are discretionary. We disagree with this approach.

c) The 1992 ANSI/IEEE conclusion that there is no scientific data
indicating that certain subgroups of the population are more at risk
than others is not supported by NCRP and EPA reports.

d) The thesis that the 1992 ANSI/IEEE recommendations are protective
of all mechanisms of interaction is unwarranted because the adverse
effects level in the 1992 ANSI/IEEE standard is based on a thermal
effect.

2. The FCC should consider the exposure criteria recommended by the
National Council on Radiation Protection and Measurements (NCRP) in
NCRP Report No. 86, "Biological Effects and Exposure Criteria for
Radiofrequency Electromagnetic Fields," with the addition of

(a) the 1992 ANSI/IEEE limits for induced and contact RF currents, for
the frequency range of 300 kHz to 100 MHz, to protect against shock
and burn, and

(b) the FCC proposal for low power device exclusions (FCC 93-142,
pp. 7-8) as the standard for the public, where "public" includes all
persons using these devices unless the user is operating a device as a
concomitant of employment.

EPA recommends consideration of 1986 NCRP for the following
reasons.

a) 1986 NCRP recommends RF radiation exposure limits specifically for
both workers and the pUblic.

b) 1986 NCRP is more protective than 1992 ANSI/IEEE at higher
frequencies.

c) There are no substantive differences in the literature base
supporting 1986 NCRP and 1992 ANSI/IEEE except for the literature on
RF shocks and burns.

In addition, NCRP is chartered by the u.S. Congress to develop
radiation protection recommendations.

3. The FCC should consider requesting that the NCRP revise its 1986
report to provide an UPdated, critical, and comprehensive review of
the biological effects on RF radiation and recommendations for
exposure criteria.
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From: Hallam, Christopher
To: Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way Wang; Dan Kassiday; Ed Mantiply; Fred Matos; Jeffrey

Lodwick; Joseph D. Bowman (JBowman@cdc.gov); Kwok Chan; Martha Linet; Martin Doczkat; Michael Wyde;
Simon Choi; Syed Ali

Subject: Agenda for this afternoon.
Date: Thursday, February 15, 2018 11:17:00 AM

Good Morning –
This is a reminder for today’s RFIAWG call at 1430 EDT. Call-in Information has
changed:
Conference phone number: 
Conference ID: 
One Touch dialing for Mobile Users: 
General topics for discussion:
1. NTP Draft Conclusions
2. Other recent research
Please send me any additional topics you have for the agenda.
Chris Hallam
Health Physicist, US EPA
Center for Radiological Emergency Management
Office of Radiation and Indoor Air

hallam.christopher@epa.gov
www.epa.gov/radiation
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Neil Grace, (202) 418-0509
Neil.Grace@fcc.gov

For Immediate Release

CHAIRMAN PAI PROPOSES TO MAINTAIN CURRENT 
RADIOFREQUENCY EXPOSURE SAFETY STANDARDS

FCC’s RF Exposure Limits for Handheld Devices are Among the 
Most Stringent in the World

  -- 
WASHINGTON, August 8, 2019—Federal Communications Commission Chairman Ajit Pai 
shared with his colleagues today a proposal that would continue to ensure the health and safety 
of workers and consumers of wireless technology.  Following more than six years of public 
input and review, the proposal would maintain the Commission’s existing radiofrequency (RF) 
exposure limits.  The United States’ RF exposure limits for handheld devices are among the 
most stringent in the world.

The proposal would also establish a uniform set of guidelines for ensuring compliance with the 
limits regardless of the service or technology, replacing the Commission’s current inconsistent 
patchwork of service-specific rules.  In addition, Chairman Pai is proposing that the 
Commission seek comment on establishing rules formalizing its existing methods of 
determining compliance with the RF exposure standard for high-frequency devices.         

“The FCC sets radiofrequency limits in close consultation with the FDA and other health 
agencies.  After a thorough review of the record and consultation with these agencies, we find 
it appropriate to maintain the existing radiofrequency limits, which are among the most 
stringent in the world for cell phones,” said Julius Knapp, chief of the FCC’s Office of 
Engineering and Technology.

As Jeffrey Shuren, Director of the Food and Drug Administration’s Center for Devices and 
Radiological Health, wrote to the FCC, “[t]he available scientific evidence to date does not 
support adverse health effects in humans due to exposures at or under the current limits…” and 
“[n]o changes to the current standards are warranted at this time.”

The draft item includes these main components:
 Maintaining the current standard:  The item would maintain the existing RF 

exposure limits and thus resolve the Commission’s 2013 Notice of Inquiry that 
sought public input on whether to strengthen or relax its existing RF exposure 
limits.

 Establishing uniform rules for determining compliance with RF standards:  The 
item would establish a uniform set of guidelines, agnostic to the service or 
technology, using science-based metrics around frequency, distance, and power, to 
determine how entities assess whether they are in compliance with RF standards.  



 Formalizing the application of the existing standard to certain frequencies:  The 
item would seek comment on establishing a rule to formalize the Commission’s 
existing methods of determining compliance with the RF exposure standard for 
devices operating at high frequencies.   

For more information on RF exposure limits, visit: https://www.fcc.gov/rfsafety. 

###

Media Relations: (202) 418-0500 / ASL: (844) 432-2275 / TTY: (888) 835-5322 / Twitter: @FCC / www.fcc.gov 

This is an unofficial announcement of Commission action.  Release of the full text of a Commission order constitutes official 
action.  See MCI v. FCC, 515 F.2d 385 (D.C. Cir. 1974).

https://www.fcc.gov/rfsafety


From: Veal, Lee
To: Hallam, Christopher; Boyd, Mike; Jessica Wieder
Cc: Yale, Kenneth; DeCair, Sara
Subject: FCC Communication
Date: Thursday, August 08, 2019 5:45:00 PM
Attachments: DOC-358968A1.pdf

Hi,
Adding in Jess.
I received a call from Martin and Aspa Paroutsas (Chief of Staff/ Associate Chief, Office of
Engineering and Technology, Federal Communications Commission, (202) 418-7285).
Aspa indicated that the FCC Chairman is circulating an item for vote on non-ionizing radiation
exposure and safety. The Commission will need to vote on that before they share it with us. It
remains a deliberative product. Attached is a copy of their press statement which gives a brief
overview of the changes. The FCC Chairman recommends keeping their current standards. They may
have a Notice of Proposed Rule-making that follows to deal with “remaining issues” which I’m told
are not big items. I didn’t ask for details.
I asked if they needed anything further from EPA, and they do not. Martin then had many nice things
to say about working with Chris Hallam--and I thanked him of course.
Lee
Lee Ann B. Veal
Director, Radiation Protection Division
Office of Radiation and Indoor Air
Office: 202-343-9448; 
www.epa.gov/radiation

From: Hallam, Christopher <Hallam.Christopher@epa.gov> 
Sent: Thursday, August 08, 2019 4:23 PM
To: Martin Doczkat <Martin.Doczkat@fcc.gov>; Boyd, Mike <Boyd.Mike@epa.gov>; Veal, Lee
<Veal.Lee@epa.gov>
Cc: Yale, Kenneth <yale.kenneth@epa.gov>; DeCair, Sara <DeCair.Sara@epa.gov>
Subject: RE: EPA Contacts
Importance: High

Hi Martin –
Per our quick discussion/clarification: FCC is looking for an appropriate EPA POC
regarding some upcoming rulemaking by FCC. I have included the following EPA
folks on the “To” line to help steer correspondence in the right direction:
Mr. Mike Boyd
Director, Center for Science & Technology (CST)
Boyd.Mike@epa.gov
202-343-9395
Mike’s Center has historically covered non-ionizing issues.
Ms. Lee Veal



Director, Radiation Protection Division (RPD)
Veal.Lee@epa.gov
202-343-9448
CST is one of the Centers under Lee’s Supervision and she is exceptionally savvy
at figuring out the right connections for requests such as yours.
Lee / Mike - Could you please confirm you can help Martin find the right
pathway for FCC correspondence regarding future rulemaking in the non-
ionizing realm? I expect it would go through either the ORIA or OAR level, but
you would know best. Martin’s contact info:
Mr. Martin Doczkat
FCC
Martin.Doczkat@fcc.gov
202-418-2470
Ed Mantiply has retired and Martin has become the primary technical POC for
us at FCC.
Thank you for your attention and have a great day.
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Martin Doczkat <Martin.Doczkat@fcc.gov> 
Sent: Thursday, August 08, 2019 3:53 PM
To: Hallam, Christopher <Hallam.Christopher@epa.gov>
Subject: RE: EPA Contacts
Hi Chris,
As discussed, if you could please provide points of contact at EPA to interface with FCC I would
appreciate it.
Thanks,
Martin Doczkat
Chief, Electromagnetic Compatibility Division
Office of Engineering and Technology
Federal Communications Commission







From: Aspasia Paroutsas
To: Veal, Lee
Cc: Martin Doczkat
Subject: FCC press release on RF exposure item
Date: Thursday, August 08, 2019 4:23:13 PM
Attachments: DOC-358968A1.pdf

Lee:
Thank you for taking the time to talk to us about our RF exposure item. Per our conversation, I have
attached the press release that the FCC released today on the item that was circulated for a vote by
our Chairman. If you have any questions, please do not hesitate to contact me.
Kind regards,
Aspa Paroutsas
Chief of Staff/ Associate Chief
Office of Engineering and Technology
Federal Communications Commission
(202) 418-7285

mailto:Aspasia.Paroutsas@fcc.gov
mailto:Veal.Lee@epa.gov
mailto:Martin.Doczkat@fcc.gov
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For Immediate Release


CHAIRMAN PAI PROPOSES TO MAINTAIN CURRENT 
RADIOFREQUENCY EXPOSURE SAFETY STANDARDS


FCC’s RF Exposure Limits for Handheld Devices are Among the 
Most Stringent in the World


  -- 
WASHINGTON, August 8, 2019—Federal Communications Commission Chairman Ajit Pai 
shared with his colleagues today a proposal that would continue to ensure the health and safety 
of workers and consumers of wireless technology.  Following more than six years of public 
input and review, the proposal would maintain the Commission’s existing radiofrequency (RF) 
exposure limits.  The United States’ RF exposure limits for handheld devices are among the 
most stringent in the world.


The proposal would also establish a uniform set of guidelines for ensuring compliance with the 
limits regardless of the service or technology, replacing the Commission’s current inconsistent 
patchwork of service-specific rules.  In addition, Chairman Pai is proposing that the 
Commission seek comment on establishing rules formalizing its existing methods of 
determining compliance with the RF exposure standard for high-frequency devices.         


“The FCC sets radiofrequency limits in close consultation with the FDA and other health 
agencies.  After a thorough review of the record and consultation with these agencies, we find 
it appropriate to maintain the existing radiofrequency limits, which are among the most 
stringent in the world for cell phones,” said Julius Knapp, chief of the FCC’s Office of 
Engineering and Technology.


As Jeffrey Shuren, Director of the Food and Drug Administration’s Center for Devices and 
Radiological Health, wrote to the FCC, “[t]he available scientific evidence to date does not 
support adverse health effects in humans due to exposures at or under the current limits…” and 
“[n]o changes to the current standards are warranted at this time.”


The draft item includes these main components:
 Maintaining the current standard:  The item would maintain the existing RF 


exposure limits and thus resolve the Commission’s 2013 Notice of Inquiry that 
sought public input on whether to strengthen or relax its existing RF exposure 
limits.


 Establishing uniform rules for determining compliance with RF standards:  The 
item would establish a uniform set of guidelines, agnostic to the service or 
technology, using science-based metrics around frequency, distance, and power, to 
determine how entities assess whether they are in compliance with RF standards.  







 Formalizing the application of the existing standard to certain frequencies:  The 
item would seek comment on establishing a rule to formalize the Commission’s 
existing methods of determining compliance with the RF exposure standard for 
devices operating at high frequencies.   


For more information on RF exposure limits, visit: https://www.fcc.gov/rfsafety. 


###


Media Relations: (202) 418-0500 / ASL: (844) 432-2275 / TTY: (888) 835-5322 / Twitter: @FCC / www.fcc.gov 


This is an unofficial announcement of Commission action.  Release of the full text of a Commission order constitutes official 
action.  See MCI v. FCC, 515 F.2d 385 (D.C. Cir. 1974).
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I. INTRODUCTION

1. Periodic review of the government’s rules and regulations to ensure they have kept pace 
with current knowledge and changing needs is an important characteristic of good government, and we 
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here will advance the process of providing a comprehensive review and modification, where appropriate, 
of this Commission’s various rules pertaining to the implementation of the National Environmental Policy 
Act (NEPA) requirements for environmental reviews, specifically those reviews related to health and 
safety of radiofrequency (RF) emissions from radio transmitters.  Our actions herein are intended to 
ensure that our measures are compliant with our environmental responsibilities and requirements and that 
the public is appropriately protected from any potential adverse effects from RF exposure as provided by 
our rules, while avoiding any unnecessary burden in complying with these rules.  This document is 
divided into three parts: a Report and Order (Order) and a Further Notice of Proposed Rulemaking
(Further Notice) in ET Docket No. 03-137, and a Notice of Inquiry (Inquiry) in a new docket, ET Docket 
No. 13-84.  In the Order we conclude several technical and semantic issues initiated in 2003 that revise 
and update our regulations implementing NEPA; in the Further Notice we propose to further update and 
revise our procedures and treat all services equally; and in the Inquiry we request comment to determine 
whether our RF exposure limits and policies need to be reassessed.  The purpose of the Order and Further 
Notice is to advance ET Docket 03-137 with respect to how to demonstrate compliance with NEPA and 
our RF exposure limits, but that proceeding does not reach the issue of whether our exposure limits are 
appropriate.  Since consideration of the limits themselves is explicitly outside of the scope of ET Docket 
03-137, we propose with the Inquiry to open a new docket to consider those limits in light of more recent 
developments.  The Inquiry is intended to open discussion on both the currency of our RF exposure limits 
and possible policy approaches regarding RF exposure.  We look forward to developing a complete 
record to determine whether the current rules and policies should remain unchanged, or should be relaxed 
or tightened. 

2. Order.  In the Order, we resolve several issues regarding compliance with our regulations 
for conducting environmental reviews under NEPA as they relate to the guidelines for human exposure to 
RF electromagnetic fields.  More specifically, we clarify evaluation procedures and references to 
determine compliance with our limits, including specific absorption rate (SAR) as a primary metric for 
compliance, consideration of the pinna (outer ear) as an extremity, and measurement of medical implant 
exposure.  We also elaborate on mitigation procedures to ensure compliance with our limits, including 
labeling and other requirements for occupational exposure classification, clarification of compliance 
responsibility at multiple transmitter sites, and labeling of fixed consumer transmitters.  A summary of 
significant comments and discussion on topics initiated by the Notice of Proposed Rulemaking (Notice)1

but that do not necessitate changes to or substantively clarify our rules are provided in Appendix H and 
involve summation of SAR for multiple transmitters, classification of modular devices, spatial averaging 
methods near fixed transmitters, and local zoning concerns.  We defer some decisions on topics initiated 
by the Notice and make new proposals in the Further Notice, which extends the Notice’s scope to 
encompass specific items that either were raised in comments for the first time or have evolved 
significantly since the Notice was issued, including the categorical exclusion of fixed transmitters.

3. Further Notice.  In the Further Notice, we seek comment on new proposals developed in 
the course of this proceeding regarding compliance with our guidelines for human exposure to RF 
electromagnetic fields.  Our proposals reflect an effort to provide more efficient, practical, and consistent 
application of evaluation procedures to ensure compliance with our guidelines limiting human exposure 
to RF energy from Commission-regulated transmitters and devices.  We are proposing to broadly revise 
and harmonize the criteria for determining whether single or multiple fixed,2 mobile,3 or portable4 RF 
                                                     
1

Notice of Proposed Rule Making (Notice), ET Docket 03-137, Proposed Changes in the Commission’s Rules 
Regarding Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003). A list of 
commenters is in Appendix G.

2
We propose the term “fixed” in the Further Notice infra to describe an RF source that is physically secured at one 

location and is not able to be easily moved to another location while transmitting.  Temporary fixed transmitters 
such as a “cell-on-wheels” (COW) or a temporary fixed earth station (TFES) are considered fixed sources which 
may be able to be easily moved to another location, but since these types of transmitters are not licensed to transmit 
while in motion they would also conform to the proposed description of the term “fixed RF source.”
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sources are subject to routine evaluation for compliance with the RF exposure limits or are exempted 
from such evaluations.  Additionally, we propose clarifications of evaluation requirements for portable 
and medical implant devices.  We also propose to adopt specific new requirements for signs and barriers 
at fixed transmitter sites to ensure compliance with public and occupational exposure limits.  Further, we 
propose a clarification of the definition of transient exposure for non-workers exposed at levels up to 
occupational limits.

4. With the Further Notice we make proposals by which we seek to streamline and 
harmonize many procedures to achieve equal treatment of RF-emitting sources based on their physical 
properties rather than service categories.  Thus, we propose establishing general exemptions from 
evaluation to determine compliance in place of existing service-specific “categorical exclusions.”  These 
proposed exemptions involve simple calculations to establish whether any further determination of 
compliance is necessary.  Currently, routine evaluations are required for specific rule subparts meeting 
certain criteria (see Table 1 in section 1.1307(b)(1) and text in (b)(2)).5  The new, general exemptions 
would instead apply to all subparts authorizing RF sources, including some that are not presently listed.  
Given the trend toward opportunistic spectrum access to allow services to utilize multiple bands of 
frequencies with various power limits, inclusion of all services is necessary to better ensure compliance 
with our exposure limits.  Simple calculations should reduce the likelihood of requiring unnecessary and 
burdensome evaluations for low-power portable devices.  Additionally, we seek to allow the computation 
of SAR for evaluation using any valid method to encourage technological development and greater 
competition in the computational software marketplace.

5. Inquiry.  We initiate a new proceeding with a Notice of Inquiry to determine whether 
there is a need for reassessment of the Commission radiofrequency (RF) exposure limits and policies.  
The Inquiry focuses on three elements: the propriety of our existing standards and policies, possible 
options for precautionary exposure reduction, and possible improvements to our equipment authorization 
process and policies as they relate to RF exposure.  We adopted our present exposure limits in 1996, 
based on guidance from federal safety, health, and environmental agencies using recommendations 
published separately by the National Council on Radiation Protection and Measurements (NCRP) and the 
Institute of Electrical and Electronics Engineers, Inc. (IEEE).6  Since 1996, the International Commission 
on Non-Ionizing Radiation Protection (ICNIRP) has developed a recommendation supported by the 
World Health Organization (WHO), and the IEEE has revised its recommendations several times, while 
the NCRP has continued to support its recommendation as we use it in our current rules.  In the Inquiry, 
we ask whether our exposure limits remain appropriate given the differences in the various 
recommendations that have developed and recognizing additional progress in research subsequent to the 
adoption of our existing exposure limits.

6. Since the Commission is not a health and safety agency, we defer to other organizations 
and agencies with respect to interpreting the biological research necessary to determine what levels are 
safe.  As such, the Commission invites health and safety agencies and the public to comment on the 
propriety of our general present limits and whether additional precautions may be appropriate in some 
cases, for example with respect to children.  We recognize our responsibility to both protect the public 

(Continued from previous page)                                                            
3

cf. 47 CFR § 2.1091(b) – a mobile device is used in locations other than fixed locations in such a way that a 
separation distance of at least 20 centimeters is normally maintained.  We propose in the Further Notice infra the 
term “separation distance” to be defined as the minimum distance in any direction, from any part of the radiating 
structure of a transmitting antenna or antenna array, to the body of a nearby person.

4
cf. 47 CFR § 2.1093(b) – a portable device is used in locations other than fixed locations in such a way that a 

separation distance less than 20 centimeters is normally maintained.

5
See 47 CFR § 1.1307(b).

6
The Standards Association body of the IEEE dealing with standards development for human exposure to 

electromagnetic energy is called the International Committee on Electromagnetic Safety (ICES).
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from established adverse effects due to exposure to RF energy and allow industry to provide 
telecommunications services to the public in the most efficient and practical manner possible.  In the 
Inquiry we ask whether any precautionary action would be either useful or counterproductive, given that 
there is a lack of scientific consensus about the possibility of adverse health effects at exposure levels at 
or below our existing limits.  Further, if any action is found to be useful, we inquire whether it could be 
efficient and practical.

7. In the Inquiry we ask questions about several other issues related to public information, 
precautionary measures, and evaluation procedures.  Specifically, we seek comment on the feasibility of 
evaluating portable RF sources without a separation distance when worn on the body to ensure 
compliance with our limits under present-day usage conditions.  We ask whether the Commission should 
consistently require either disclosure of the maximum SAR value or other more reliable exposure data in 
a standard format – perhaps in manuals, at point-of-sale, or on a website.  Additionally, we seek comment
on appropriate education and outreach to the public on low-level exposure to RF energy from fixed
transmitters in the environment.  We also inquire about aspects of evaluation procedures to establish 
whether the standardization process can be improved considering the fast pace at which technology
changes.

8. Environmental Evaluation.  The National Environmental Policy Act of 1969 (NEPA) 
requires agencies of the Federal Government to evaluate the environmental effects of proposed major 
federal actions that significantly effect the quality of the human environment.7  The Commission’s NEPA 
regulations (47 C.F.R. §§ 1.1301-1.1319) include guidelines for human exposure to RF energy emitted by 
Commission-regulated transmitters and facilities based on the recommendations of expert agencies and 
organizations with responsibilities for health and safety.8  The regulations and guidelines that govern 
human exposure to RF radiation prescribe acceptable levels of RF exposure and procedures to 
demonstrate compliance with applicable RF exposure limits.  The rule changes that we adopt in the Order 
and propose in the Further Notice do not change the existing RF exposure limits or have a practical effect 
on human exposure to RF radiation.  They consist instead of technical, non-substantive changes in how 
RF exposure is evaluated and how compliance with the existing RF exposure limit is demonstrated.  In 
reliance on the analysis/recommendations of agencies and organizations with expertise over RF 
measurement and the health effects from human exposure to RF radiation,9 we find that none of the rule
changes adopted or proposed herein have potentially significant effects on the quality of the human 
environment for purposes of NEPA, the regulations of the Council on Environmental Quality (“CEQ”) 
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National Environmental Policy Act of 1969, as amended, (NEPA) 42 U.S.C. §§ 4321-4335. 

8
See 47 CFR § 1.1307(b), Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental 

Effects of Radio frequency Radiation), 11 FCC Rcd 15123 (1996); Second Memorandum Opinion and Order and 
Notice of Proposed Rule Making in ET Docket 93-62, 12 FCC Rcd 13494 (1997), aff’d sub nom, Cellular Phone 
Taskforce v. Federal Communications Commission, 205 F.3d 82 (2d Cir. 2000).

9
See, Order ¶¶ 23-26 (revising the rules to allow evaluation of SAR to demonstrate RF compliance for all fixed and 

mobile RF sources in reliance on a report of the National Council on Radiation Protection and Measurements 
(NCRP) regarding the comparative safety of SAR and MPE methodologies); Order ¶¶ 55-56 (deciding to classify 
the pinna as an extremity based on the deliberations of the Institute of Electrical and Electronics Engineers (IEEE) 
(which had included a review of the pinna’s tissue composition and recent research regarding the thermophysiology 
of the tissue when used near various devices) and on the assessment of the Food and Drug Administration (FDA) 
that the increased deposition of power to the outer ear (due to its treatment as an extremity) is not of significant 
concern); Further Notice ¶¶ 185-203 (relying on a combination of publications from IEEE, NCRP, and expert 
engineers cooperating with the National Association of Broadcasters (NAB) to develop a proposal for signage and 
access restriction for compliance with exposure limits at fixed transmitter sites); and Further Notice ¶ 196 –
Category Four (proposing an option to defer to the Occupational Safety and Health Administration (OSHA) 
lockout/tagout procedures to ensure human safety near high power transmitters where exposure could exceed ten 
times the occupational limit).
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(40 C.F.R. Parts 1500-1508), or the Commission’s environmental rules.10  This includes consideration of 
the pinnae (outer ears) as similar to hands, feet, wrists and ankles in reliance on the expert determinations 
of IEEE and FDA that this is appropriate for evaluating human exposure to RF radiation and its effects on 
human health.

9. We also seek comments from the public, from any federal agency with jurisdiction by 
law or expertise over the environmental impact of human exposure to RF energy, and from expert 
organizations, regarding the potential environmental impacts, including any cumulative impacts, of the 
rule changes proposed in the Further Notice.  Finally, we propose that any NEPA evaluation is premature 
at this time with respect to the Inquiry, which merely seeks to determine whether there is a basis to 
reevaluate the Commission’s RF exposure limits and policies.  Such impact will be considered and the 
need for an environmental assessment (EA) will be evaluated at that time if we decide in the future to 
adopt new rules in the course of the new docket initiated by the Inquiry.

II. BACKGROUND

10. The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal 
Government to evaluate the effects of their actions on the quality of the human environment.11  To meet 
its responsibilities under NEPA, the Commission has adopted requirements for evaluating the 
environmental impact of its actions.  One of several environmental factors addressed by these 
requirements is human exposure to RF energy emitted by Commission-regulated transmitters and 
facilities, and the Commission has adopted rules and guidelines, as required,12 establishing acceptable 
levels of such exposure.13

11. In its 1996 Report and Order and its 1997 Second Memorandum Opinion and Order in 
ET Docket 93-62,14 the Commission established guidelines for evaluating the environmental effects of 
radiofrequency radiation.  These guidelines include limits for Maximum Permissible Exposure (MPE) and 
Specific Absorption Rate (SAR), including limits for both whole-body and partial-body exposures, based 

                                                     
10

This rulemaking, which revises the FCC regulations implementing the National Environmental Policy Act 
(NEPA), does not require an environmental review under NEPA.   The Council on Environmental Quality 
regulations do not direct agencies to prepare a NEPA analysis or document before establishing Agency procedures 
(such as this regulation) that supplement the CEQ regulations for implementing NEPA.  Agencies are required to 
adopt NEPA procedures that establish specific criteria for, and identification of, three classes of actions: those that 
normally require preparation of an environmental impact statement; those that normally require preparation of an 
environmental assessment; and those that are categorically excluded from further NEPA review (40 CFR 1507.3(b)).  
Categorical exclusions are one part of those agency procedures, and therefore establishing categorical exclusions 
does not require preparation of a NEPA analysis or document. Agency NEPA procedures are procedural guidance to 
assist agencies in the fulfillment of agency responsibilities under NEPA, but are not the agency’s final determination 
of what level of NEPA analysis is required for a particular proposed action.  The requirements for establishing 
agency NEPA procedures are set forth at 40 CFR 1505.1 and 1507.3.  The determination that establishing 
categorical exclusions does not require NEPA analysis and documentation has been upheld in Heartwood, Inc. v. 
U.S. Forest Service, 73 F. Supp. 2d 962, 972-73 (S.D. Ill. 1999), aff’d, 230 F.3d 947, 954-55 (7th Cir. 2000).  
Furthermore, having consulted with, and relied on the recommendations of federal agencies and organizations with 
expertise in measuring RF exposure and evaluating the significance of exposure to RF radiation on human health, 
we find that the rule changes adopted or proposed herein will not have a significant environmental effect.

11
National Environmental Policy Act of 1969, as amended, (NEPA) 42 U.S.C. §§ 4321-4335. 

12
See footnote 176,  infra.

13
See 47 CFR § 1.1307(b).

14
Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio frequency 

Radiation), 11 FCC Rcd 15123 (1996); Second Memorandum Opinion and Order and Notice of Proposed Rule 
Making in ET Docket 93-62, 12 FCC Rcd 13494 (1997).
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on criteria published by the National Council on Radiation Protection and Measurements (NCRP)15 and 
by the American National Standards Institute/Institute of Electrical and Electronics Engineers, Inc. 
(ANSI/IEEE).16  The 1996 Report and Order also established “categorical exclusions” from routine 
environmental evaluation for RF exposure for radio stations and existing facilities, which have technical 
characteristics that minimize the likelihood of exceeding our guidelines.

12. In its 2003 Notice in this proceeding,17 the Commission noted that some transmitters and 
devices categorically excluded from routine environmental evaluation for RF compliance may be
inappropriately excluded and that certain exclusion criteria can be harmonized to govern similar facilities 
in different services.  In addition, it proposed to revise certain rules to clarify the responsibilities of 
licensees and grantees and to ensure compliance with its RF exposure rules in a more practical, consistent, 
and efficient manner.  Accordingly, the Commission made several evaluation requirement proposals 
related to compliance with the limits for human exposure from fixed, mobile, and portable transmitters.  
The Commission did not propose to modify the exposure limits themselves, which were developed in 
conjunction with other federal agencies that have primary expertise in health and safety.18  Consistent 
with prior documents in this proceeding, this Order and the companion Further Notice herein do not 
invite comment regarding the exposure limits themselves; however, the exposure limits are subject to 
review in a new proceeding, beginning with the Inquiry, which is the final part of this document.

13. As discussed in further detail in the Inquiry infra,19 the International Commission on 
Non-Ionizing Radiation Protection (ICNIRP) published exposure guidelines in 1998,20 and the IEEE 
published a major revision to its RF exposure standard in 2006.21  Every IEEE standard is subjected to 
review at least once every five years for revision or reaffirmation, so either a new revision of IEEE Std 
C95.1 or a reaffirmation of the latest version is expected in the near future.  Having already released its 
latest guidelines on low frequency fields in 2010,22 we anticipate that ICNIRP may also release a revision 
                                                     
15

National Council on Radiation Protection and Measurements (NCRP), Biological Effects and Exposure Criteria 
for Radiofrequency Electromagnetic Fields, NCRP Report No. 86, Sections 17.4.1, 17.4.1.1, 17.4.2, 17.4.3 and 
17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814.  The National Council on Radiation Protection and 
Measurements is a nonprofit corporation chartered by Congress in 1964 primarily to collect, analyze, develop, and 
disseminate information on radiation protection.

16
American National Standards Institute (ANSI), IEEE Standard for Safety Levels with Respect to Human Exposure 

to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, ANSI/IEEE Std C95.1-1992, Sections 4.1 and 4.2, 
copyright 1991 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10017.  
IEEE is a non-profit international professional association of electrical and electronics engineers involved in 
technology standards development.  ANSI is a private, not-for-profit organization that oversees its members and 
constituents throughout the process of standards development.

17
Notice of Proposed Rule Making, ET Docket 03-137, Proposed Changes in the Commission’s Rules Regarding 

Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003). A list of commenters is in 
Appendix G.

18
Id. at 13189. 

19
See ¶¶ 211- 215 infra.

20
International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to 

Time-Varying Electric, Magnetic, and Electromagnetic Fields (Up to 300 GHz), Health Physics 74 (4): 494-522, 
1998.  ICNIRP is an international non-profit-making body of independent scientific experts addressing the 
possibility of adverse effects on human health of exposure to non-ionizing radiation.

21
Institute of Electrical and Electronics Engineers, Inc. (IEEE), IEEE Standard for Safety Levels with Respect to 

Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, IEEE Std C95.1-2005, copyright 
2006 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10016-5997.  

22
International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to 

time-Varying Electric and Magnetic Fields (1 Hz - 100 kHz), Health Physics 99(6):  818-836, 2010.
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of its RF standard in the near future.  These more recent international exposure standards activities have a 
fundamentally similar basis in protecting against established adverse health effects due to tissue heating.  
However, it is noteworthy that both IEEE and ICNIRP localized SAR limits are 2.0 W/kg averaged over 
10 grams as opposed to our existing localized SAR limit of 1.6 W/kg averaged over 1 gram.  We also note 
that ICNIRP specifies slightly more restrictive MPE limits for continuous exposure than the present 
Commission guidelines permit at some frequencies.  Also we have observed ongoing international health-
related activity in this area, with the World Health Organization (WHO) initiating its electromagnetic 
fields (EMF)23 program in 199624 and continuing its broad efforts in this area with its more recent 
publication of model legislation for national entities,25 as well as the International Agency for Research 
on Cancer (IARC) classifying both RF and ELF fields as possibly carcinogenic to humans.26

III. REPORT AND ORDER

14. This Order resolves issues raised in the Notice, that have already experienced a notice 
and comment period in ET Docket 03-137, and for which an adequate record exists to support a decision.  
Generally, this Order seeks to resolve certain evaluation matters involving the determination of potential 
exposure levels by calculation or measurement and certain mitigation matters involving post-evaluation 
procedures to ensure exposure limits are not exceeded (such as labels, signs, barriers, enforcement, and 
occupational issues).  Currently, categorical exclusion from Environmental Assessment with respect to 
RF exposure can be achieved by either: (1) demonstrating compliance with our RF exposure limits,27 or 
(2) falling into a category based on proximity and power level.28  In the Further Notice, we briefly 
summarize our original proposals and comments (a more detailed summary can be found in Appendix H) 
initiated by the Notice dealing with categorical exclusion and propose new general exemption29 criteria
based on proximity, frequency, and power that will streamline the determination of whether preparation 
of a routine RF evaluation is necessary.

15. As explained in the next paragraph and in the sections which follow, our rule revisions
are intended to provide applicants with alternative methods of showing that they comply with the RF 
exposure limits, which could reduce the costs of applying for licenses and grants without relaxing the 
current protections against excessive RF exposure.  For example, we establish a definitive basis in SAR

                                                     
23

In the context of the WHO, EMF encompasses the frequency range of 0 to 300 GHz, including extremely low 
frequency (ELF) fields.

24
See http://www.who.int/peh-emf/project/EMF_Project/en/index.html.

25
See World Health Organization (WHO), Model Legislation for Electromagnetic Fields Protection, Articles 2.1, 

7.4 and 7.5, 2006, ISBN 978 92 4 159432 5, http://www.who.int/peh-
emf/standards/EMF_model_legislation_2007.pdf.

26
See IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 80, Non-Ionizing Radiation, 

Part 1: Static and Extremely Low-Frequency (ELF) Electric and Magnetic Fields, World Health Organization 
International Agency for Research on Cancer, IARCPress, 2002.  See also Carcinogenicity of Radiofrequency 
Electromagnetic Fields, Vol. 12, Issue 7, pp. 624-626, WHO IARC Monograph Working Group, Lancet Oncology, 
2011.

27
See §§ 1.1306(b)(3) and 1.1307(b).

28
See §§ 1.1307(b)(1) and 1.1307(b)(2).

29
The Commission agrees with comments by BSL (See BSL Comments at 2-7) regarding the proper usage of the 

term “categorical exclusion.”  Thus, we are using the terminology “exemption” from determination of compliance to 
refer to categorical exclusion based on proximity and power in the Further Notice proposals.  However, in this 
Order, we continue to use “categorical exclusion” in order to be consistent with the Notice.  Finally, we retain the 
term “categorical exclusion” as it applies to the compliance-based meaning that preparation of an Environmental 
Assessment is required if an action would result in human exposure in excess of our limits (§ 1.1306(b)(3)) or for 
other matters listed in § 1.1307(a).



Federal Communications Commission FCC 13-39

9

for standard analysis procedures to reliably determine compliance, and we clarify our requirements near 
RF transmitters, seeking to reduce costs for licensees and grantees where possible, while maintaining full 
compliance with our RF exposure guidelines to ensure safety.30

16. In this Order, we adopt rules explicitly permitting licensees and grantees to demonstrate 
that they comply with the Commission’s RF exposure rules based on specific absorption rate (SAR) in 
lieu of maximum permissible exposure (MPE) for fixed and mobile transmitters.  Providing an additional 
option for parties to demonstrate that they comply with the RF exposure limits could reduce those parties’ 
expenses in some cases.  Additionally, in the Order, we classify the outer ear as an extremity based on
similarities to other parts of the body such as the hands and feet, which are already classified as 
extremities.  This reclassification of the outer ear as an extremity is consistent with health agency 
comment and industry standards and should eliminate unnecessary compliance costs that could occur 
under alternative evaluation schemes.

17. We also in this Order more clearly specify the applicability requirements for 
occupational exposure limits at fixed transmitter sites and better define labeling requirements for 
occupational users of portable and mobile devices. We finally discuss, clarify, and reaffirm our rules 
dealing with responsibility at sites with multiple fixed transmitters, as well as our rules on appropriately
labeling fixed transmitters installed at consumers’ homes.  

A. Evaluation of RF Exposure

18. Currently, “routine environmental evaluation” is described in our rules as “determination 
of compliance” with our exposure limits, which could be achieved by either computation or 
measurement.31  Methods for evaluation of compliance include computation and measurement of field 
strength, power density, or specific absorption rate (SAR), depending on the RF source.  The guidelines 
for evaluation of compliance with our human exposure limits can be found in OET Bulletin 65.32

19. The topics regarding evaluation included in this Order are: use of SAR as a primary 
metric over power density or field strength at frequencies below six gigahertz,33 citation to our policies on 
evaluation procedures in our rules,34 classification of the pinna (outer ear) as an extremity,35 and use of 
SAR measurements in the Part 95 MedRadio devices to be consistent with Part 1.36 As mentioned
previously,37 a summary of significant comments and discussion on topics initiated by the Notice but that 
do not necessitate changes to our rules is provided in Appendix H.

1. Primacy of Specific Absorption Rate (SAR) over Power Density or Field 
Strength below 6 GHz

20. Summary.  In the Notice, we proposed to allow evaluation based on specific absorption 
rate (SAR) in lieu of maximum permissible exposure (MPE) for fixed and mobile transmitters, since the 

                                                     
30

In the Order and Further Notice we deal only with application of our existing exposure limits; however, in the 
Inquiry we broach the subject of efficacy and currency of our exposure limits.

31
See §§ 1.1307(b)(1) and 1.1310.

32
OET Bulletin 65, Edition 97-01, August 1997.

33
See section III. H. of the Notice.

34
Id.

35
See section III. E. of the Notice.

36
See section III. J. of the Notice.

37
See para. 2 supra.
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MPE limits are derived from the SAR limits.  Comments received were generally supportive, and we here 
incorporate SAR as a primary exposure limit in section 1.1310 of our rules.  (Note that this consideration 
refers only to fixed and mobile transmitters; SAR evaluation continues to be required for portable 
transmitters.)

21. Original Proposals.  In the Notice, we explained that the IEEE standards and NCRP 
criteria used in deriving the Commission’s RF exposure criteria are based on allowed levels (“basic 
restrictions”) for SAR.38  Because of the impracticality of measuring for SAR within the body at a 
distance from a transmitter (e.g., on the ground near a television transmitting antenna or a cellular base 
station antenna), these SAR levels were used by the standard-setting bodies to derive reference levels for 
MPE that are expressed as field strength and/or power density.  These parameters are readily measureable 
with common instrumentation in free-space at any location that may be occupied by a body.  As a 
consequence, when section 1.1310 was adopted it referred only to the MPE values for field strength 
and/or power density but not to the underlying SAR values, as SAR evaluation was not a consideration 
for fixed or mobile transmitters.  In the Notice, we noted that in light of continuing developments in 
practical SAR evaluation this section should also specify the SAR values from which the MPE values 
were derived, and we proposed to add this specification.39  We also proposed to amend section 1.1310 to 
reference the underlying whole-body and/or partial-body SAR values for exposure criteria and to allow 
for evaluation of SAR in lieu of power density or field strength for demonstrating compliance.40

22. Comments.  Almost all of the parties that responded to this proposal supported it.41  
Motorola, Inc. (Motorola) pointed out that SAR is the basic quantity used to derive the Commission’s 
exposure guidelines and, therefore, should be allowed as a compliance metric.  Motorola and others also 
agreed that simple compliance based on MPE values may overstate the actual RF energy absorption of 
persons near transmitters and that SAR is a more accurate indicator of human exposure.  The only 
commenter expressing reservations regarding our proposal was The EMR Network (EMR Network),42

which contended that SAR should only be used for evaluating compliance in this context when it results 
in “greater safety” than an MPE measurement.

23. Decision.  We will amend our rules as proposed to reference the underlying whole-body 
and partial-body exposure limits for SAR and to allow evaluation of SAR in lieu of power density or field 
strength for demonstrating compliance of all fixed and mobile RF sources below 6 GHz.43 (SAR 
evaluation continues to be required as the only acceptable compliance metric for portable devices below 6 
GHz.44)  Accordingly, we will henceforth consider both MPE and SAR to be appropriate measures for 
determining compliance, where applicable.  Although SAR evaluation has a more direct relationship to
our exposure limits below 6 GHz, it can be difficult to evaluate in some instances, and so standards bodies
derived MPE as an alternative, essentially equivalent method, that is more practical to use in some 
situations. In so doing, in order to ensure that such measurements resulted in compliance with the SAR 
limits, conservative measurement methods were specified. Entities can continue to use derived MPE 
evaluation methods for fixed and mobile RF sources where appropriate, as long as compliance with both 
the whole-body and localized SAR limits are ensured.  Although evaluation using either MPE or SAR 
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Notice, 18 FCC Rcd at 13204-05, ¶ 44.

39
Id.

40
Id.

41
See Cingular comments at 15; Dell comments at 3; Ericsson comments at 8; Motorola comments at 14-15; Nokia 

comments at 8; T-Mobile comments at 15; TIA comments at 13.

42
See EMR Network comments at 4.

43
See § 1.1310 in Appendix A infra.

44
See § 2.1093.
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may result in somewhat different distances for the same source to achieve compliance with the 
measurement metric, the practical effect of those differences will be negligible.

24. As SAR is the basic restriction developed to safeguard human health from the effects of 
RF emissions, compliance with the SAR guidelines directly will provide ipso facto the protection 
specified in our RF safety guidelines.45  Additionally, as evaluation under either method provides for 
compliance with our RF safety guidelines, both methods ensure “safety;” the essence of our threshold 
limit is that any exposure below the limit is protective of humans46 and there is no “greater safety” 
associated with selecting whichever evaluation is more restrictive in any given circumstance, as suggested
by EMR Network’s argument.47  The question of whether our current guidelines provide for the public’s 
safety from possible health hazards from RF exposure as a general matter is a separate consideration, and 
that issue is addressed in our Inquiry, infra.  Accordingly, as either method will constrain RF emissions to 
levels consistent with our SAR guidelines, this change will not have environmental consequences.  We 
observe that we already rely on one set of exposure limits over another in some cases, as we require
evaluation using SAR in lieu of MPE at separation distances less than 20 centimeters and frequencies 
below 6 GHz and we rely on MPE in lieu of SAR at frequencies above 6 GHz.48  Below 6 GHz, we 
clarify here that SAR is primary to MPE at any distance, considering the result of MPE evaluation could 
differ from that of SAR evaluation under certain circumstances.  Since MPE limits were derived from the 
whole-body SAR limits assuming uniform whole-body exposure – not localized or non-uniform exposure
– consideration of localized SAR limits in addition to whole-body SAR becomes necessary at distances 
less than 20 centimeters. However, for whole-body exposure at distances greater than 20 centimeters and 
below 6 GHz, we continue to consider spatial-averaging techniques as sufficient to use along with MPE 
to demonstrate compliance with both localized and whole-body SAR limits in non-uniform fields in most 
cases.49

25. The derived MPE limits are practical and adequate under certain conditions, including
sufficient separation distance from the source. However, we note that accepted, generic procedures for 
determining SAR throughout the range of varied circumstances have not been developed.  Accordingly, 
the acceptability of the procedures that a proponent of an RF source uses to calculate the relevant SAR 
values must, at this point, be assessed on an ad hoc basis.  More specifically, in a compliance showing 
that uses SAR, the proponent must demonstrate that the device was evaluated in all applicable operating 
configurations and exposure conditions, considering both whole- and partial-body limits and both near-
and far-field situations.  In view of the above, we find that section 1.1310 should reference both the basic 
SAR guidelines as well as the derived MPE reference levels.  We will continue to allow MPE for 
demonstration of compliance with our limits under the conditions we have allowed in the past as a matter 
of choice for entities who may wish to trade the occasionally more restrictive results for the relative ease 
of application in some cases.  Applicants that wish to do so should be allowed to perform a SAR 
evaluation in lieu of determining power density or field strength, but only where the applicant 

                                                     
45

See Sections 17.3, Development of the SAR Exposure Criteria, NCRP Report No. 86, Biological Effects and 
Exposure Criteria for Radiofrequency Electromagnetic Fields, which describes whole-body SAR as the 
“fundamental criterion.”

46
More completely, given the safety factor built into our threshold limit, any exposure below or near the limit is 

considered to be protective of humans.

47
See Sections 17.4.1 and 17.4.2, NCRP Report No. 86, Biological Effects and Exposure Criteria for 

Radiofrequency Electromagnetic Fields.

48
Above 6 GHz, we rely on MPE instead of SAR because energy deposition would occur primarily on the surface 

of the skin, so an SAR average over a one-centimeter depth of tissue (corresponding to a 1-g cube) would not be 
appropriate.

49
We sought comment in the Notice on spatial averaging techniques, and a discussion on the comments we received 

is included in Appendix H infra.



Federal Communications Commission FCC 13-39

12

demonstrates the use of valid procedures and conditions (e.g., in supplemental technical information) for 
establishing the accuracy, relevance, and enforceability of the SAR evaluation.  However, where the 
compliance of a device or transmitter installation is based on MPE assessment and is later found to be 
noncompliant with the MPE requirement, post factum SAR evaluation showing compliance with the SAR 
guidelines will not be allowed as a response to enforcement action.  That is, licensees and others desiring 
to base compliance on SAR values must choose to do so and document compliance during licensing, 
renewal, or equipment authorization, not in response to a Commission enforcement action based on non-
compliance with the MPE limits.  Accordingly, we are amending section 1.1310 to reference the 
underlying whole-body and partial-body SAR values for exposure criteria, allow for evaluation of SAR in 
lieu of power density or field strength when demonstrating compliance at frequencies below 6 GHz, and 
require that the demonstration of compliance contain sufficient information for the Commission to 
conclude that the evaluation was conducted using technically supportable methods and exposure 
conditions in a manner that permits independent assessment.  In conjunction with this change, while we 
consider the likelihood of such an occurrence to be quite small, we make clear here that SAR evaluation 
post factum after a violation of the MPE limits is determined cannot be used to undermine enforceability 
of the MPE limits.

26. The addition of an option to use SAR values for demonstrating RF exposure compliance 
should not result in any increased costs since the current option of conducting an MPE-based evaluation 
will remain available and can be used as appropriate if, in a particular instance, the applicant determines 
that the costs of using the new option are unacceptably higher. We expect that industry will be able to 
determine whether the option for SAR evaluation decreases the expected net compliance cost compared to 
MPE evaluation on a case-by-case basis.  SAR evaluation could result in smaller required separation
distances between people and antennas than those required based on MPE while still ensuring compliance
because it would reduce error in compliance distance determination.50  However, SAR evaluation is 
associated with higher analytical and administrative costs, so the SAR option will decrease net cost in 
those cases where decreased mitigation costs exceed SAR compliance costs.

27. Since SAR evaluation costs apply only once to each unique device or antenna
configuration but mitigation costs are ongoing and apply to each individual manufactured device or 
installation, even a small decrease in repeated mitigation costs could easily offset the cost of SAR 
evaluation.  These cost considerations should generally apply to both fixed and mobile transmitters.  
International standard procedures have been developed to make use of SAR evaluation for one subset of 
radiators – wireless base station antennas.51  Many common low power transmitters classified as mobile 
(> 20 cm), such as Wi-Fi and cordless phone bases, smart meter transmitters, or radio-frequency 
identification (RFID) readers may be able to show SAR compliance intrinsically on contact such that an 
SAR evaluation may eliminate unnecessary or overly restrictive grant conditions, especially if adequate 
non-conductive covers, coatings or radomes are used to maintain a specific separation distance necessary 
for compliance.  Currently, grants of equipment authorization for such devices normally state that a 20 cm 
separation distance should be conservatively maintained, but this may be unnecessary if SAR data were 
submitted.  However, collocated transmitting antennas would have to be considered in SAR evaluations 
as appropriate which may diminish the practical use of SAR evaluation.

                                                     
50

We reiterate here that any such reduction in separation distance, as it would only reduce superfluous separation, 
would not affect compliance with our guidelines or environmental impact.

51
See International Electrotechnical Commission, Determination of RF field strength and SAR in the vicinity of 

radiocommunication base stations for the purpose of evaluating human exposure, 62232 ed. 1.0, TC/SC 106, 2011, 
http://www.iec.ch/.
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2. Technical Evaluation References in Rules

28. Summary.  We intend to discontinue the Office of Engineering and Technology (OET)
Bulletin 65 Supplement C, an informational document which provides guidance and general statements of 
our policies with regard to our RF exposure limits for portable and mobile devices, since OET has been 
able to provide more up-to-date information for these devices in its Knowledge Database (KDB).52  Thus, 
we amend section 2.1093(d)(3) to reference the KDB which will continue to be frequently updated to 
reflect our most recent guidance and policies on evaluating compliance with our RF exposure limits.

29. Original Proposals.  As discussed in the Notice, specific guidance on acceptable 
procedures for evaluating compliance of portable devices with the Commission’s SAR guidelines is 
provided in Supplement C of FCC OET Bulletin 65, issued and updated by the Commission’s Office of 
Engineering and Technology, and our rules reference Supplement C where SAR measurement is 
implicated.53  These procedures generally reflect those that have been developed for SAR analysis by an 
expert committee of the IEEE.54

30. The references to Supplement C in our rules are understood to incorporate that edition of 
Supplement C extant at the time the particular rule was adopted.  This results eventually in reference to 
outdated protocols and procedures and can result in confusion as to what constitutes acceptable 
procedures for evaluating SAR for portable devices.  We must follow formal rulemaking procedures to 
update outdated references in our rules, however slight or obvious.  Accordingly, we proposed to revise 
our rules so that they generically reference the most recent edition of Supplement C.  We made this 
proposal to eliminate confusion about our recommended procedures and so that updates to our guidelines 
for device evaluation can be accommodated more quickly through revisions in Supplement C.  We also 
proposed to delete the reference in section 2.1093(d)(3) of our rules to IEEE Standard C95.3-1991, which 
is outdated, and for mobile devices we proposed to add a similar reference to OET Bulletin 65 in the 
introductory text of section 2.1091(d).  Additionally, we proposed to amend section 2.1093 to indicate 
that computational modeling may be used to demonstrate compliance with the SAR limits only if 
supported by adequate documentation.

31. Comments.  Many of the commenters on this issue generally agreed that Supplement C is 
an appropriate document for providing guidance on acceptable procedures for evaluating SAR from 
wireless devices.55  However, some commenters preferred that our rules refer instead to specific standards 
developed by expert organizations.  Motorola, for example, was concerned that such a reference could 
result in a loss of “flexibility” in the guidelines contained in Supplement C and that any subsequent 
changes to Supplement C would have to occur through a lengthy rulemaking process. 56  Motorola urged 
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See https://apps.fcc.gov/oetcf/kdb/.  OET publishes technical guidance documents on their Knowledge Database 
(KDB) website.  This guidance is developed by the staff based on individual inquiries for clarification of test 
procedures for new technology as well as discussions with test labs and Telecommunications Certification Bodies.
The KDB documents do not necessarily represent the only acceptable methods for measuring RF exposure or 
emissions, and are not binding on the Commission or any interested party.  Rather, they represent procedures that 
have proven useful in specific cases and situations, and which may be helpful to an applicant in settling on testing 
procedures that it will use to make an RF emissions exposure determination regarding its own unique device or 
technology.

53
See, e.g., §§ 2.1091 and 2.1093 of our rules.  47 C.F.R. §§ 2.1091, 2.1093.

54
IEEE Standards Coordinating Committee 34 (SCC34), Subcommittee 2.  Recommended Practice for Determining 

the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Body Due to Wireless Communications 
Devices:  Experimental Techniques.   IEEE Standard 1528-2003.

55
See Cingular comments at 15; Cisco comments at 12-13; Ericsson comments at 7; IEEE 802 comments at 7; 

PalmOne reply comments at 3; Qualcomm comments at 7-8; TIA comments at 10-11; Wi-Fi comments at 10.

56
See Motorola comments at 9-12.
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that the Commission instead reference the specific standards developed by committees of the Institute of 
Electrical and Electronics Engineers (IEEE) and International Electrotechnical Commission (IEC).  The 
Cellular Telecommunications and Internet Association (CTIA) also supported incorporating references to 
standards of outside expert organizations, such as the IEEE and IEC, rather than references to a document 
that, CTIA said, is based on some, but not all, internationally-accepted testing techniques.57  CTIA 
pointed out that Supplement C is intended only to provide guidance and that Supplement C clearly states
that it is not intended to establish “mandatory procedures.”

32. The Telecommunications Industry Association (TIA) supported a general reference to the 
IEEE recommendations that are the basis for the Commission requirements. 58  It strongly recommended 
that the Commission rely on international consensus standards.  TIA submitted that as IEEE refines SAR 
evaluation guidelines, they can be incorporated into Supplement C.  TIA was concerned that a general 
reference to Supplement C would seem to indicate that the Commission would modify evaluation 
requirements without consultation with relevant expert IEEE committees.  Further, TIA contended that 
Supplement C provides only limited direction.  Cisco Systems, Inc. (Cisco) and Ericsson59 supported the 
proposal to reference the most current edition of Supplement C in the rules, and they commented that this 
would allow the Commission to rapidly incorporate new evaluation procedures without involving 
rulemaking procedures.60  However, Ericsson also believed it is important that the Commission 
incorporate the most appropriate international standards and practices developed by the IEEE, IEC, and 
the European Committee for Electrotechnical Standardization (CENELEC).

33. APREL61 agreed in principle that the Commission should include reference to 
internationally accepted standards, but it commented that reference should be made to all standards that 
may have scientific merit, not just those of the IEEE and IEC.62  Nokia suggested that the Commission’s 
rules contain a reference to the IEEE standard, as modified by the relevant IEEE committee, to ensure that 
the rule reference always points to the most current evaluation methods.63  Nokia, Inc. (Nokia) also urged 
the Commission to reference the new IEC standard for evaluating SAR from “body worn” wireless 
devices, once this standard is finalized.

34. PalmOne saw no practical difference between the Commission’s proposal and the 
“accepted policy of today.”64  PalmOne supported our proposal, provided that the Commission continues 
to allow all relevant standards, such as those of the IEEE and the IEC, to be used, a view also expressed 
by IEEE 80265 and Wi-Fi Alliance (Wi-Fi).66  PalmOne noted that a rule reference only to Supplement C 
will simplify the evaluation process by allowing manufacturers to reference one document as containing 
“preferred guidelines,” while still allowing them to consult other standards if required.  PalmOne agreed 
with Cisco’s comments supporting referencing Supplement C but, like Cisco, urged caution against 
revising the document too rapidly without sufficient notice.
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See CTIA comments at 11-12.

58
See TIA comments at 10-11.

59
Ericsson, Inc., and SONY Ericsson Mobile Communications, Inc. (Ericsson).

60
See Cisco comments at 12-13; Ericsson comments at 7.

61
APREL Laboratories and Spectrum Sciences Institute (APREL).

62
See APREL comments at 4.

63
See Nokia comments at 7.

64
See PalmOne reply comments at 3.

65
Institute of Electrical and Electronics Engineers, Local and Metropolitan Area Networks Standards Committee 

IEEE 802 (IEEE 802).

66
See IEEE 802 comments at 7; Wi-Fi comments at 10.



Federal Communications Commission FCC 13-39

15

35. Cingular suggested that public comment should be obtained prior to revising Supplement 
C.67  However, PalmOne disagreed and believed that this would negate the intended benefit of the 
Commission quickly revising procedures and policies as new advances are made.  Qualcomm, Inc. 
(Qualcomm) supported the proposal and urged that guidelines for testing of transmitter modules also be 
formally incorporated into Supplement C.68

36. Motorola disagreed with our proposal to amend section 2.1093 to indicate that 
computational modeling may be used to demonstrate compliance only if supported by adequate 
documentation.69  Motorola maintained that this qualification is not necessary and is redundant since 
section 2.1093(c) already requires that technical information must be submitted upon request.  Rather than 
placing this language in the rules, Motorola suggested the Commission give consideration to 
implementing a “declaration of conformity”70 procedure for portable and mobile devices.

37. Decision.  We intend to discontinue use of Supplement C as an informative reference for 
evaluation of mobile and portable devices.  Thus, instead of adopting a generic reference to Supplement C 
in appropriate rule sections, we will reference the Office of Engineering and Technology (OET) 
Laboratory Division Knowledge Database (KDB) to provide current guidance and policies on acceptable 
procedures for evaluating wireless devices.  This will provide us with the ability to promptly update this 
guidance as the work of expert bodies and other research indicate that changes are appropriate.  Contrary 
to Motorola’s concern, the purpose of this change is to allow quicker modifications to our policies 
pertaining to evaluation procedures and processes.71

38. With regard to some commenters’ concerns that we should reference expert bodies and 
international standards, we fully intend to continue to use the KDB to provide guidance on techniques and 
methodologies recommended by internationally and domestically accepted expert standards bodies, such 
as the IEEE and the IEC, to the extent that their standard procedures ensure compliance with our exposure 
limits.  Commission staff will continue to be active participants on the committees that develop these very 
standards.  However, contrary to the position of commenters that would have us directly incorporate the 
standards of other bodies as our policy, it is the responsibility of this Commission to ensure compliance 
with our exposure limits, and thus this agency will make the ultimate judgment as to whether we should 
include them.  Also, guidance on evaluation methodologies and protocols might not be completely 
addressed by individual independent standards.  By issuing our own guidance on our policies, we can
communicate how best to incorporate the input of all relevant expert standards, readily use the most 
appropriate elements of conflicting outside standards, and also provide any additional information that 
may be helpful for evaluation.  Additionally, this approach provides us with the flexibility necessary to 
implement certain changes to our policies in advance of universal agreement, when it becomes apparent 
that such changes are warranted.  For example, the FCC Laboratory has continued to establish further 
policies on test procedures for new technologies (such as LTE and WiMax devices) and for specific 
products (such as handsets and other consumer devices with multiple transmitters) in the KDB that lack 
descriptive test procedures in existing independent measurement standards.

39. As pointed out by CTIA, the Introduction to Supplement C states that the document is not 
intended to establish mandatory procedures, and other methods and procedures may also be acceptable if 
based on sound engineering practice.  By the same token, each new device and technology submitted for 
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See Cingular comments at 15.

68
See Qualcomm comments at 7-8.

69
See Motorola comments at 11-12.

70
See 47 CFR § 2.906.

71
Rulemaking procedures are obviated by the Administrative Procedure Act for interpretative guidance and general 

statements of our policy.  See Administrative Procedure Act, 5 U.S.C. § 553(b)(A).  Exceptions to rulemaking 
include “interpretative rules, general statements of policy, or rules of agency organization, procedure, or practice.”
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our approval requires its own showing and is evaluated on its own merits; use of a recommended 
evaluation procedure does not automatically guarantee acceptance of the device or technology if, in the 
given case, such procedure proves inadequate or otherwise unacceptable.  This flexibility continues to be 
the case with our OET Bulletins and their Supplements, and information contained in the KDB, with our 
goal being to provide the most up-to-date guidance for evaluation of RF exposure from portable and 
mobile devices, while making prospective grantees aware of the techniques and methodologies that we 
recommend and believe will best ensure compliance with our RF exposure limits, albeit without elevating 
such recommendations to the level of a guarantee.  The information contained in the KDB also provides 
the framework and guidelines for Telecommunications Certification Bodies (TCBs) to approve evolving 
products and technologies.  Parties will continue to be able to demonstrate compliance with our rules by 
other means if based on sound validated methodologies.  Given the increased currency of the KDB 
compared to Supplement C, the retirement of the latter should address the concerns of TIA and others 
regarding the adequacy of the Commission’s supplementary information providing guidance on 
evaluation.

40. Another purpose of our change in policy to reference the KDB procedures in lieu of 
Supplement C is to eliminate any ambiguity about procedures that the FCC Laboratory has found 
acceptable.  Recent technology changes have outpaced the development of generally accepted standards, 
requiring the FCC Laboratory to develop policies on procedures in the KDB to reliably determine the 
compliance of new and increasingly complex devices where accepted standards may not provide 
sufficient detail, and where Supplement C also does not provide sufficient detail.  As standards 
organizations ultimately deliberate new procedures, we give due consideration to modifying and 
consolidating our recommended procedures in the KDB to reflect the state of standards development.  We 
see no alternative to using the KDB or similar online Commission-controlled mechanism as an 
informative aid to communicate our policies on evaluation procedures to rapidly approve new devices 
while fulfilling our responsibility to transparently assure compliance with our exposure limits.  In the 
competitive proprietary device market the first public information on a device often comes from our 
approval process.  Because of this, manufacturers proposing to use a new technology often submit 
applications for approval late in their process and request expedited approval in an attempt to be 
significantly first to market and ahead of the competition.  The use of the KDB as a reflection of our 
policies has thus evolved to meet the industry need for rapid approval of non-standard technologies which 
is clearly a significant, if not an easily quantifiable, benefit to early adopters of a new technology in a 
competitive industry.  Moreover, the KDB provides benefits to parties seeking equipment authorizations, 
by providing information on the Commission’s RF safety policies regarding new devices more quickly 
than technical standards bodies can develop independent procedures for those devices. Clearly, there are 
also costs associated with the ongoing uncertainty and the process of maintaining current awareness of 
such a rapidly changing and complex online resource as the KDB. However, these costs are outweighed 
by the significant benefits of the KDB as a more responsive means of guidance on evaluation procedures 
for new technology than can be offered by Supplement C.

41. We are also adopting our proposal to modify the language of section 2.1093(d)(3) to 
require that adequate documentation be provided in all cases relying on computational modeling.  This is 
not redundant, as argued by Motorola,72 since the change from an “upon request” regime would alter the 
timing of the submission and relieve the Commission of having to engage in an ad hoc process of issuing 
information requests for this type of material.  Since our evaluation of the appropriateness of 
computational modeling techniques and protocols that an applicant uses to demonstrate compliance with 
the SAR limits will typically necessitate our review of the documentation supporting these techniques and 
protocols, the most efficient approach for conducting this evaluation is to require the applicant to submit 
such documentation upfront, as a matter of course, in all cases where computational modeling is used.
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See Motorola comments at 11-12.
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3. Pinna (Outer Ear) Classification as an Extremity

42. Summary.  Currently, the outer ear, or “pinna,” is not included on the list of exceptions 
from the localized SAR limits for “extremities” in the Commission’s rules.73 Nor has the Commission 
treated the pinna as subject to the localized SAR limits applicable to the head; nor has it required parties 
seeking equipment authorizations to measure or calculate localized SAR in the pinna.74  This is because 
there is no standard for SAR measurement in the pinna.  IEEE Std 1528-2003 describes the measurement 
procedure to be used for SAR measurement in the human head from cell phones.  It states in pertinent part 
that, “[t]he measurement of SAR induced in the external tissues of the head, e.g., the external ear (pinna), 
is not addressed in this standard.”75  It states further that, “[t]his recommended practice does not address 
the measurement of SAR induced in the external tissues of the head, e.g., the external ear (pinna).”76  
However, as explained further below, the IEEE subsequently initiated deliberations to consider 
classifying the pinna as an extremity.

43. Accordingly, in the Notice, we requested comment on classifying the pinna (outer ear) as an 
extremity, to which less stringent exposure criteria would apply.  While we received comments both for and 
against this classification, we amend section 1.1310 of our rules to subject the pinna to the same RF exposure 
limit currently applicable to hands, wrists, feet, and ankles.77

44. Background.  Our localized SAR limit for the general population is 1.6 W/kg as averaged 
over any one gram cube of tissue, except for extremities, explicitly defined in our existing rules as the 
hands, wrists, feet, and ankles, where the limit is 4 W/kg as averaged over any ten gram cube of tissue.78  
(For occupational exposure, the localized SAR limit is 8 W/kg as averaged over any one gram cube of 
tissue, except for within the extremities where it is limited to 20 W/kg as averaged over any ten gram 
cube of tissue.)  In the Notice,79 we referred to deliberations by the IEEE of a standard revision that would 
treat the pinna of the human ear also as an extremity for the purpose of SAR evaluation.80 We invited 
comment on whether we should consider adopting such a revision once approved by the IEEE.  In the 
meantime, IEEE revisions characterizing the pinna as an extremity have been issued in IEEE Standards 
C95.1b-2004 and C95.1-2005.  We note that classification of the pinna is only relevant to evaluation of 
localized SAR and not MPE.  The MPE limits were derived under the assumption of whole body 
exposure, and control of localized SAR is implicit in their derivation. 

45. Comments.  Ericsson and Motorola both supported those revisions, and Motorola 
recommended that the Commission adopt it by reference in a separate rulemaking.  Additionally, the 
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Section 2.1093(d)(2) of the Commission’s rules.

74
See http://transition.fcc.gov/oet/ea/eameasurements.html (visited on Oct. 2, 2012) (Commission web page 

including IEEE Std 1528-2003 in list of documents providing guidance to equipment authorization applicants).

75
“IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the 

Human Head From Wireless Communications Devices: Measurement Techniques” at Abstract.

76
Id. at Introduction.

77
See § 1.1310 in Appendix B infra.

78
See 47 CFR § 2.1093(d)(2).

79
See Notice at para. 35.

80
This revision has now been adopted by the IEEE as Amendment 2 to IEEE Std. C95.1 (IEEE Std. C95.1b-2004).  

The pinna is the external part of the ear that extends away from the skull, consisting primarily of cartilage.
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FDA81 commented that the resulting “increase in allowable power deposition [due to treating the pinna as 
an extremity] will not be significant enough to cause concern.”82  

46. However, the EMR Network stated that consideration of relaxing the SAR standard for 
the pinna raises the general issue of exposure limits, and it went on to suggest that the research on which 
the Commission exposure limits are based is outdated.83  It attached abstracts and summaries of research 
supporting its contention that “non-thermal” biological effects are plentiful and raised the question of 
whether these effects imply harm to humans.84  Additionally, the EMR Network summarized research 
showing skin temperature increases in the pinna while using a cell phone.85 Further, it referred to a July 
2003 letter from the federal Radiofrequency Interagency Work Group (RFIAWG Letter) to the IEEE, in 
which the RFIAWG stated that the IEEE should present a clear rationale for treating the pinna as an 
extremity.86 In that letter, the RFIAWG stated that this rationale should include the biological properties 
of the pinna that qualify it to be treated as an extremity and recommends that, if thermal effects are to be 
the basis of the IEEE standard, the thermophysiology of the pinna and adjacent tissues should be 
discussed for all body sizes exposed.87

47. Decision.  We conclude that classification of the pinna as an extremity is supported by 
the expert determinations of the FDA and of the IEEE, will have no practical impact on the amount of 
human exposure to RF radiation, and is therefore appropriate.  The FDA in particular has statutory 
responsibility to carry out a program designed to protect public health and safety from electronic product 
radiation and we therefore place heavy reliance on its public health and safety determinations.88  

48. As a standard-setting body that thoroughly reviewed the relevant research, the IEEE has
made a similar determination based upon its technical expertise in the measurement of human exposure to 
RF radiation.  Its rationale for adopting the extremity classification as a standard revision was that the 
tissue composition of the pinna is similar to that of the other extremities, and that the thermal tolerance of 
skin and cartilage, two types of tissue which comprise a majority of the tissue in the pinna, are well above 
that of the brain.89  In particular, IEEE asserts that during device use “an increase in pinna temperature is 
principally due to thermal conduction from the device, not from RF absorption,” and that this temperature 
effect varies significantly between device models.  According to IEEE, an increase in the pinna surface 
temperature may occur if convective cooling by air is impeded due to the pinna being pressed against the 
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Food and Drug Administration, Center for Devices and Radiological Health (FDA).
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See FDA Comments at 1.

83
EMR Network comments at 3-4.

84
EMR Network reply comments at 1-2.  Since we would consider discussion of “non-thermal” biological effects to 

be outside of the scope of ET Docket 03-137 which explicitly excluded discussion of the exposure limits 
themselves, we encourage EMR Network to file these and other comments related to the broader issue of the 
adequacy of our exposure limits in response to the new docket we are opening in the Inquiry infra at ¶¶ 205-252.

85
Id. at 2, 7.

86
Id. at 1.  This letter, from Norbert N. Hankin to C-K. Chou, dated July 16, 2003, is reproduced in the EMR Policy 

Institute comments at 18.

87
RFIAWG Letter at 1.

88 21 USC §§ 360hh-360ss, including the authority to take action, such as requiring manufacturers to recall or 
replace mobile phones shown to emit RF energy at a level that is hazardous. 

89
See IEEE Std C95.1-2005, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 kHz to 300 GHz, section C.2.2.2.3, Rationale for applying the peak spatial-average SAR 
values for the extremities to the pinna.
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head, but for longer use “convective heat transfer by the blood will stabilize pinna temperature.” IEEE 
reports that the surface of the pinna is normally cooler than average skin surface temperature under 
thermoneutral conditions, but “[e]ven in hot environments or after exercise, an additional increase of 1–
2°C from use of a mobile phone would result in pinna temperatures that are well below the level at which 
cellular injury or pain will occur.”

49. We find that the IEEE’s expert consideration of recent research has alleviated the 
concerns raised about the pinna by the EMR Network and the RFIAWG.90  Accordingly, we see no basis 
to subject the pinna to a different RF exposure limit than is applicable to the extremities and will modify 
our rules to specifically classify the pinna as an extremity.91 We note that this specification has no 
practical effect on human exposure.   Standard evaluation procedures have not measured or calculated RF 
exposure in the pinna, but instead have measured RF exposure within the mannequin head, with the 
molded pinna of the mannequin acting effectively as a spacer that separates the phone from the head.  
However, based on numerical computations performed by the IEEE, we conclude that devices that meet 
the localized SAR limits applicable to the head will typically meet the SAR limit for extremities with 
respect to the pinna.92 The same devices that were approved before will continue to be approved, and the 
same devices that could not receive approval before this specification will not receive approval after this 
specification.

50. This action falls within the scope of this proceeding because the Commission in the
Notice93 invited comment on what consideration it might give to a change in the IEEE’s Standard 
Revision that would treat the pinna as an extremity.  Our inclusion of the pinnae with the ankles, wrists, 
feet, and hands for purposes of RF exposure compliance is properly guided by our consideration of 
recommendations by federal agencies or organizations with expertise in measuring RF exposure and 
evaluating its environmental effects, including safety and human health.94 We are mindful of the broader 
issues raised by the EMR Network and we will continue to work closely with the RFIAWG in supporting 
the evaluations and recommendations of the federal health and safety agencies on these important topics.  
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See IEEE Std C95.1b-2004, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio 
Frequency Electromagnetic Fields, 3 kHz to 300 GHz, Amendment 2: Specific Absorption Rate (SAR) Limits for the 
Pinna.
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We note that this specification has no practical effect on human exposure, as standard evaluation procedures have 

measured within the mannequin head, with the molded pinna of the mannequin acting effectively as a spacer 
separating the phone from the head.  The safety of or the effect on the pinna itself does not seem to be contested by 
commenters.  We note that EMR’s objection to the extremity classification is not based on the properties of or effect 
on the pinna, but rather is based on an interest in the consequent or secondary effect of reducing SAR within the 
head below what is currently consistent with our SAR guidelines, based on its concern over the propriety of our 
fundamental SAR guidelines.  We also note that this last concern was explicitly excluded from this rulemaking, but 
is the subject of the Inquiry, infra, in which venue EMR Network’s position can be presented and considered.
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See Beard, B., et al., Comparisons of Computed Mobile Phone Induced SAR in the SAM Phantom to That in 

Anatomically Correct Models of the Human Head, IEEE Trans. on Electromagnetic Compatibility, Vol. 48, No. 2, 
May 2006.  The list of co-authors in this technical paper includes staff members from the FDA.

93
See Notice at para. 35.

94
See EMR Network v. Federal Communications Commission, 391 F.3d at 273, citing Cellular Taskforce, 205 F.3d 

at 90 (finding that the Commission did not abdicate its responsibilities under NEPA, or act in an arbitrary and 
capricious manner, in refusing to undertake a rulemaking to reassess its RF exposure limits based on new evidence  
but had properly credited outside experts, including IEEE and federal agencies composed of experts in this area; and 
that the Commission’s decision to maintain the status quo when the Environmental Protection Agency (and other 
agencies) saw no reason to jump in represents the sort of agency priority setting that the courts are not inclined to 
second-guess).
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In this regard, the broader issue of the adequacy of our exposure limits will be raised in a separate Inquiry
as previously discussed.95

4. Part 1 / Part 95 MedRadio (formerly Medical Implant Communications 
Service) Measurement Consistency

51. Summary.  Section 1.1307(b)(2) requires initial SAR evaluation for medical devices 
within the Medical Device Radiocommunication Service (MedRadio Service) by either computation or 
measurement, but, for MedRadio medical implant transmitters, section 95.1221 allows only computation
for initial evaluation of these devices.  Our amendment to section 95.1221 herein corrects this
inconsistency to allow either computation or measurement in both sections.

52. Original Proposals.  The MedRadio Service currently permits the transmission of non-
voice data for the purpose of facilitating diagnostic and/or therapeutic functions involving both implanted 
and body-worn medical devices.96 MedRadio was formerly known as the Medical Implant 
Communications Service (MICS) and did not include body-worn transmitters in its original definition.  In 
the Notice, we pointed out an inconsistency in our rules regarding requirements for implanted transmitters 
to comply with Commission guidelines on RF exposure.97  At the time of the Notice, section 95.603(f) of 
the Commission’s rules required that applications for equipment authorization of devices operating under 
this section include a report showing the results of computational modeling of patient exposure using 
finite difference time domain (FDTD) techniques.98  This rule further stated that the Commission may 
also request the submission of measurement data for specific absorption rate (SAR).  On the other hand, 
with the introduction of body-worn transmitters in the MedRadio service, section 1.1307(b)(2) of the 
rules continues to specify that compliance of the new MedRadio Service transmitters with the SAR limits 
in section 2.1093 may be demonstrated by either FDTD analysis or submission of SAR measurement 
data, with the Commission retaining the option of also requesting measurement data to support an FDTD 
analysis, if appropriate.  We proposed that the latter, flexible rule is more appropriate, providing an 
applicant the option of demonstrating compliance either by use of computational techniques or by a 
laboratory measurement study.  We therefore proposed to revise section 95.603(f) to make it consistent 
with section 1.1307(b)(2).  For completeness, we also proposed to add language to section 2.1093(d)(3) 
which addresses compliance of portable devices including those in the MedRadio Service.  Since 
proposing this revision, our rules regarding requirements for MedRadio Service transmitters have been 

                                                     
95

See ¶¶ 5-7, 12, footnote 84 supra, and Inquiry infra at ¶¶ 205-252.
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47 CFR § 95.1201 et seq.  At the time of the Notice, this service was more limited in scope and was referred to as 

the Medical Implant Communications Service (MICS).  However, a recent rulemaking expanded MICS into the 
MedRadio Service and permitted the operation of body-worn, as well as implanted medical devices, including those 
using either listen-before-talk (LBT) frequency monitoring or non-LBT spectrum access methods, in designated 

portions of the 401-406 MHz band.  See Report and Order, ET Docket No. 03-92 (Biotronik, Inc., Request for 
Waiver of the Frequency Monitoring Requirements of the Medical Implant Communications Service Rules); ET 
Docket No. 05-213 (DexCom, Inc., Request for Waiver of the Frequency Monitoring Requirements of the Medical 
Implant Communications Service Rules); RM-11271 (Amendment of Parts 2 and 95 of the Commission’s Rules to 
Establish the Medical Device Radiocommunication Service at 401-402 and 405-406 MHz); and ET Docket No. 06-
135 (Investigation of the Spectrum Requirements for Advanced Medical Technologies), FCC 09-23, released March 
20, 2009. 
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See Notice at para. 48.
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Finite difference time domain (FDTD) analysis is a method for calculating RF electric and magnetic fields inside 

materials by stepping through time at a grid of spatial points in a computer simulation.  FDTD is used in this context 
to determine the SAR, which is simply related to the electric field in simulated tissue.
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relocated to Subpart I of Part 95, and the content of section 95.603(f) is now located in section 95.1221,
entitled “RF exposure.”99

53. Comments.  Only two commenters addressed this issue, and both were critical of FDTD 
analysis.100  The FDA states that it is not sufficient to specify only that manufacturers of MedRadio 
Service implants report the results of computational modeling of patient exposure using FDTD 
techniques.  The FDA says that FDTD simulations may lead to significant uncertainty and/or errors if 
inappropriate parameters and models are used.  It recommends that additional guidelines and 
specifications be supplied if FDTD is to be an option for demonstrating compliance.  FDA states that 
computational modeling for MedRadio Service implants must specifically address the electrical behavior 
of the transmitter very close to the body.  It urges the Commission to identify scientific papers showing 
that compliance can be demonstrated using computational modeling.  It asserts that FDA experts have 
reviewed submissions to the Commission from medical device manufacturers using computational 
modeling, and they have found technical irregularities in these submissions.

54. The IT’IS Foundation101 asserts that an FDTD analysis can be reliable, but only if the 
device is being simulated correctly.102  Otherwise, IT’IS claims, there is no way to determine the accuracy 
of the analysis.  According to IT’IS, studies have shown that FDTD results can be “grossly off” if the 
persons performing the analysis are inexperienced.  IT’IS states that, according to its experience, 
measurements are much more reliable indicators of compliance than computations, and it strongly 
recommends that the Commission require measurements for evaluating compliance for MedRadio Service 
implants.  IT’IS also cautions that very localized temperature increases in tissue can in theory be 
substantial (several degrees) near implanted conductors, even when the 1-g average SAR limits are not 
exceeded.

55. Decision.  The goal of our original proposal was to correct an inconsistency in the rules 
with respect to this issue, and our final rules clarify this intent.  The inconsistency originated with the 
promulgation of section 95.603(f) and was perpetuated when the Commission relocated that section to 
another location in Part 95, renumbering it as section 95.1221, as a result of the establishment of the new 
MedRadio Service.103  We did not, however, intend to alter the approach we established when we first 
codified section 1.1307(b)(2), which permits an applicant for authorization of a MedRadio device – either 
body-worn or designed for implant – to demonstrate compliance with RF exposure requirements either 
through computational modeling or laboratory measurement techniques, subject to the Commission’s 
discretion to require the submission of measurement data where the applicant based its showing on 
computational modeling.  104  Additionally, we intend to provide guidelines in the future for using 
computational modeling to demonstrate compliance in a future OET Laboratory Division Knowledge 
Database (KDB) document.105  This approach should alleviate concerns expressed by the FDA and IT’IS 
regarding potential analysis inaccuracies and irregularities.  Thus, we herein replace the current language 
of section 95.1221 with a paragraph similar to that which we had proposed for section 95.603(f) in the 
Notice.106  Moreover, herein, below in the Further Notice, we propose more specific requirements to 
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ensure that any software models used to compute SAR give sufficiently accurate results to confirm 
compliance.107

56. In summary, the rule revisions we adopt here eliminate an inconsistency in the rules. The 
benefits of these revisions include clarifying the rules, thereby reducing confusion among regulated 
parties.  There should be no cost associated with these rule changes, and thus benefits of these changes 
outweigh their costs.

B. Mitigation

57. Mitigation matters are post-evaluation procedures to ensure exposure limits are not 
exceeded, such as labels, signs, barriers, enforcement, and occupational issues.  We include in this section 
clarifications related to the application of occupational exposure limits for devices and at fixed transmitter 
sites.  A summary of significant comments and discussion on topics initiated by the Notice but that do not 
necessitate changes to our rules are provided in Appendix H.  Specifically pertaining to mitigation, 
Appendix H discusses the topic of local zoning concerns.

1. Labeling and Instructions for Mobile and Portable Devices Intended for 
Occupational Use Only

58. Summary.  In the Notice, we proposed more specific labeling and instructional
requirements for devices intended to be operated only in an occupational setting.  Comments received 
were generally supportive, and we adopt our proposed changes in sections 2.1091(d)(3) and 2.1093(d)(1) 
of our rules.

59. Original Proposals.  With respect to portable and mobile devices intended for 
occupational use only, we proposed to modify our rules to specify that product/equipment labels may be 
used to satisfy the requirements for making workers aware of the potential for exposure from such 
portable and mobile devices, consistent with labeling guidelines developed by the Telecommunications 
Industry Association (TIA).  We proposed that such labels must indicate that a device is for occupational 
use only, refer the user to specific instructional information on RF exposure (e.g., in a user manual), and 
note that the label and its referenced information are required for RF exposure compliance.  We also 
proposed to require that the label be legible and clearly visible to a user.  We further proposed to require 
that the instructional material provide the user with information on how to use the device in such a way as 
to ensure compliance with the applicable occupational/controlled limit, e.g., instructions as to proper 
device position, duty factor requirements, proper use of accessories, etc.  We proposed that a sample of 
the label, illustrating its location on the device, and the accompanying instructional material, be filed with 
the Commission along with the application for equipment authorization.

60. Comments.  Commenters that addressed our proposals for labeling requirements for 
mobile and portable devices for occupational use generally supported them.108  TIA elaborated on the 
guidance included in its TSB-133109 that was referenced in the Notice110 and provides guidelines on 
advisory labeling and information for inclusion in user manuals.  Motorola supported the proposals for 
labeling and noted that the labeling provisions in TSB-133 were being used by leading manufacturers for 
mobile devices at the time Motorola filed its comments.  TIA pointed out that the scope of the 
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information outlined in TSB-133 is aimed at providing “adequate” written and/or verbal information to 
the end user and believed that the content of the label specified in TSB-133 should be sufficient for 
complying with the Commission’s requirements.  TIA urged the Commission to specifically state that a 
manufacturer’s responsibility to make a user “fully aware” is limited to providing the information 
outlined in TSB-133 in an appropriate user manual or instruction booklet and that the ultimate 
responsibility to provide this information to the end user rests solely with the employer.  On the other 
hand, Dr. Dina Simunic suggested that holders of grants for mobile and portable devices used in 
occupational settings should be required by the Commission to coordinate with end users to ensure that 
they provide appropriate RF safety training.111

61. TIA proposed that the Commission’s rules provide that a “screen flash” upon power up, 
containing the same contents as the TSB-133 label, will also satisfy the Commission’s requirements.112  
When a label is used, TIA continued, the Commission’s rules should require that it be in an easily 
viewable location.  TIA argued that label placement in battery compartments is appropriate, in particular 
for maintaining label integrity and legibility.

62. Decision.  We are adopting labeling requirements related to occupational/controlled 
exposure from mobile and portable devices, consistent with our proposals and the comments we received,
by modifying sections 2.1091(d)(3) and 2.1093(d)(1) to provide that labels may be used to satisfy the 
requirements for making workers aware of the potential for exposure under the conditions proposed in the 
Notice.  In addition, we will update OET Laboratory Division publications as necessary to provide more 
detailed guidance on complying with the requirements for labeling devices intended for occupational use.  
While we appreciate the argument by TIA that placement in the battery compartment helps ensure 
integrity and legibility of a label, we do not consider that such placement is clearly visible to the user.  
However, we agree with TIA’s concept of a “screen flash” option on power up as a more practical 
solution than external labeling and refer in general to either labels or a screen flash as “visual advisories” 
required in the final rules.113  On the other hand, we do not specify a format for visual advisories at this 
time as suggested by TIA but rather encourage development of labeling standards that parallel our 
signage proposals in the Further Notice using similar symbols, colors, and signal words.114  With respect 
to requirements for coordination between equipment manufacturers and end users on training, we are 
adopting language that coordination with end-user organizations is encouraged but not required.  
However, as discussed in the next section, training is required for persons subject to exposure in excess of
our general population exposure limits.  

63. Workers must be made aware of the steps necessary to protect against exposure to RF 
energy to avoid exceeding our occupational limits.  By clarifying the content of labels which we already 
require and allowing further flexibility through screen flash, as suggested by comments, we conclude that
the measures we are adopting are the most cost-effective way to reliably achieve awareness.

2. Clarification of Application of Occupational Exposure Limits

64. Summary.  Our occupation/controlled limits apply in part when individuals are “fully aware” 
of and can “exercise control” over their exposure.  We proposed to state in our rules that appropriate 
information and training is necessary to achieve full awareness and control of exposure and we herein adopt 
these proposals with minor modification based on the comments received.  We are also adding language to 
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remind licensees of their obligation to consider worker as well as public exposure.   Finally, we codify in our 
rules the extent to which occupation/controlled limits apply to amateur radio licensees.

65. Original Proposals.  The occupational/controlled exposure limits in our rules apply “in 
situations in which persons are exposed as a consequence of their employment provided those persons are 
fully aware of the potential for exposure and can exercise control over their exposure.”115  The limits for 
occupational/controlled exposure also apply “in situations when an individual is transient through a 
location where occupational/controlled limits apply provided he or she is made aware of the potential for 
exposure.”116  (The general population/uncontrolled exposure limits apply “in situations in which the general 
public may be exposed, or in which persons that are exposed as a consequence of their employment may not 
be fully aware of the potential for exposure or cannot exercise control over their exposure.”)117

66. The meaning of key terms used in the definition of the application of occupational 
exposure may be subject to interpretation.  We proposed to clarify in our rules that being “fully aware” 
means that an exposed person has received written and verbal information concerning the potential for RF 
exposure and has received training regarding appropriate work practices relating to controlling or 
mitigating his or her exposure.  We proposed to specify that to “exercise control” means that an exposed 
person is able to reduce or avoid exposure by administrative or engineering controls.  Examples of such 
controls would include providing workers with RF safety training, use of personal RF monitors by 
workers, use of RF protective suits, placing of appropriate physical restrictions on areas where high RF 
fields exist, and limiting time of exposure or proximity to the RF source.  As specified in our existing
rules, transient individuals must simply be made aware of their potential exposure.118  We proposed in the 
Notice that this awareness could be achieved by means of written and/or verbal information, including, 
for instance, appropriate signage.119

67. We also noted that some licensees have not always properly considered their 
responsibilities to ensure compliance for workers at their site when evaluating exposure of the general 
public.  We accordingly proposed to add language to section 1.1310 of our rules to remind licensees and 
applicants of their obligation to consider exposure of workers near RF sources as well as exposure of the 
public.120

68. Comments.  Most commenters supported providing further guidance on when 
occupational/controlled exposure limits apply; however, they expressed a variety of opinions as to the 
details of our requirements.  Cingular Wireless LLC (Cingular) supported the proposals and stated that 
they reflect existing standard industry practice.121  TIA supported our proposals to assure workers are 
properly informed about exposure at antenna sites and refers to its Telecommunications Systems Bulletin 
92 (TSB-92) that addresses the need for licensees to implement RF safety programs for fixed station 
equipment/antenna sites.122  Many of the comments were only peripherally related to the proposals made 
in the Notice.

69. The interpretation of what it means to be “fully aware” of the potential for occupational 
RF exposure generated the most comment and concern.  Some commenters supported the proposed note 
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to section 1.1310 more or less as written,123 but others objected to this proposal or requested further 
clarification regarding how this requirement can be satisfied.  For example, several commenters did not 
agree that both written and verbal information should be required in order to make persons fully aware of 
the potential for exposure.124  CTIA noted that training concerning RF exposure and controlling or 
mitigating exposure is often part of an integrated program, and it recommended that the Commission 
allow either written or verbal information relating to exposure and safe work practices.  Sprint maintained 
that there is no rationale for requiring licensees to provide both written and verbal information.  Motorola 
argued that the Commission should not require that employers provide three “layers” of information, i.e., 
written information, verbal information, and comprehensive training, when a single “performance based” 
requirement for training should be sufficient.  Motorola suggested that the note to section 1.1310 should 
indicate that a number of information and training resources are available or under development, and the 
Commission should allow a licensee or site manager the flexibility to select the option most suitable for a 
given antenna site and work force.

70. Broadcast Signal Lab, LLP (BSL) said that different situations warrant different 
procedures and suggested requiring written “and/or” verbal information.125  For example, some situations 
may require only signage, while others may require personal instruction.  BSL recommended that the 
Commission rely on the reasonable judgment of the licensees in the context of each particular situation as 
to how to provide the relevant information.  BSL advised its clients that they maintain a written “access 
and control of RFE” policy so that it can be readily communicated to employees and outside contractors.  
It suggested that the Commission might want to consider adding to its rules a requirement that each 
licensee have such a policy on file and share it with workers on a regular basis, as appropriate.

71. The National Association of Broadcasters (NAB) noted that, as a practical matter, studios 
and transmitters might be located in the same facility where non-technical personnel may work.126  NAB 
was concerned that these non-technical employees “may not be currently apprised with both written and
verbal information about occupational exposure” when common practice is for licensees to post advisory
signs in transmitter areas of such a facility where the general population exposure limits might be 
exceeded.  These areas would generally be off-limits to non-technical employees.  However, these 
employees might occasionally transit through such areas.  If both written and verbal information is 
necessary, NAB wanted to know specifically what information must be provided to these employees.   
Similarly, AT&T Corporation (AT&T) asked what constitutes appropriate verbal information.127

72. With respect to “transient” individuals, Pinnacle, Southern,128 and Hammett and Edison 
suggested that RF warning/alerting signage is probably the most effective means to provide RF safety 
information. 129  They also agreed that in some cases there is indiscriminate posting of signs (i.e., 
inappropriate quantity and/or type), while in other cases not enough basic instructions are given on the 
sign to ensure compliance.  Pinnacle encouraged the Commission to remind licensees to provide specific 
safety guidelines and information on RF warning/alerting signs, especially those on rooftops.  It also 
urged the Commission to consider establishing unambiguous guidelines for when RF signs would be 
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required for different antenna sites.  RSI Educational Foundation (RSI) also stated that there is a need for 
proper assessment of signage, and it asked the Commission to consider requiring more specific and 
comprehensive programs for dealing with RF levels above the general population limits.130  RF People 
also asked that the Commission provide more detailed guidance on what is needed, especially at rooftop 
locations.131 Global RF Solutions (Global) claimed that its investigations at “several hundred” existing 
communications sites indicated that personnel were never given written or verbal instructions concerning 
RF safety.132  Global also noted that signage for warning personnel is seldom posted in a correct manner 
at most of the sites it has visited.

73. Southern stated that providing too much specificity could create standards that do not 
account for the variable nature of different facilities and the character and size of a licensee’s 
workforce.133  Southern agreed with Motorola that the Commission’s rules should set a single 
“performance based” requirement for training and that licensees should have the flexibility to use the type 
of training best suited to their operations and workforce.  Southern stated that there is no evidence that 
worker training has been a major problem that would warrant the Commission providing detailed and 
specific requirements.  Southern maintained that other agencies, such as the Occupational Safety and 
Health Administration (OSHA), are a better source for such information.

74. Hammett and Edison were concerned that there may be uncertainty or excessive burden 
associated with any requirement to provide RF training to “third party” workers not under the control of a 
licensee.  Hammett and Edison argued that it is impractical for Commission licensees to have advance 
notice of worker access when a licensee is one of many tenants at a site.  It maintained that OSHA already 
has established procedures for adequate notice and/or training in occupational settings, and it 
recommended that the Commission not duplicate or overlap OSHA’s regulatory jurisdiction.

75. Decision.  The fundamental purpose of our rules regarding occupational/controlled 
exposure is to require that workers at the higher permitted levels of exposure have the appropriate level of 
awareness and control to ensure that they are not exposed above the occupational/controlled limits.  We 
agree with commenters that argue that flexibility is needed with respect to how such information is 
provided to adapt to the needs of various sites and circumstances.134  Therefore, we are specifying that for 
individuals exposed as a consequence of their employment, using the occupational/controlled limits, 
written and/or verbal (orally-communicated) information must be provided, at the discretion of the 
responsible party as is necessary to ensure compliance with the occupational/controlled limits.  In 
addition, with the exception of transient individuals, appropriate training regarding work practices that 
will ensure that exposed persons are “fully aware of the potential for exposure and can exercise control 
over their exposure” is required to be provided.  We conclude that this two-tiered approach will provide 
sufficient information to ensure that people are adequately protected.

76. Regarding specific guidelines on what kind of information is required and what 
constitutes adequate training, we intend to rely primarily on instructional and training resources already 
available.  Section 1.1310 of our rules already references OET Bulletin 65 as one resource, and we plan to 
update this bulletin after the conclusion of this docket to provide additional information regarding RF 
safety programs and available resources, including information now incorporated in the IEEE C95.7 
recommended practice for RF safety programs referenced in the Notice.  We agree with the requests of 
several commenters that we propose more specific guidelines; thus we are proposing specific rules 
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elaborating upon written and/or verbal information, appropriate training, and signage and barrier 
requirements in the Further Notice, including consideration of third-party workers.  We note that training 
is not required for transient individuals, but they must receive written and/or verbal information and 
notification (for example, using signs) concerning their exposure potential and appropriate means 
available to mitigate their exposure.  We further note that the designation of “transient individual” applies 
to visitors and people traversing the site, not to third-party workers performing maintenance on the site 
for an extended period. However, in the event of complaints that result in enforcement investigations, we 
will evaluate, on a case-by-case basis, whether the information requirements are met, and if not whether 
the general population/uncontrolled exposure limits are appropriate to apply in a specific area where 
transient access is permitted.

77. It should be helpful to licensees to codify our earlier adopted policy with regard the use 
of occupational/controlled limits at amateur radio stations.  This policy was established in the RF Report 
and Order of 1996,135 but was not incorporated in the rules at that time.  It allows amateur stations to be 
evaluated with respect to occupational/controlled exposure limits as long as appropriate training and 
information has been provided to the amateur licensee and members of his or her immediate household.  
We here codify this policy be adding a paragraph to new sub section 1.1310.136

78. We adopt our proposal at section 1.1310(e)(3) as shown in Appendix A to require 
licensees and applicants to properly consider their responsibilities to ensure compliance for workers as 
well as the public at their site. We disagree with comments that we should defer to OSHA with regard to 
RF safety issues.  First, OSHA does not appear to have a particularized program in place to ensure worker 
safety with regard to RF exposure from the wide variety of RF transmitters regulated by the Commission.  
Second, although we do collaborate with OSHA staff regarding matters related to RF safety, and both 
agencies are members of an inter-agency RF working group,137 we are not aware that OSHA has adequate 
resources to ensure compliance with our limits for occupational/controlled exposure among our licensees 
and grantees.

79. Costs of these new rules adopted herein should be minimal since, with the exception of 
transient personnel, workers in controlled environments near fixed transmitter sites have been required to 
be fully aware of their potential for exposure,138 and we expect that they accordingly should have already 
been receiving some degree of RF safety training.  In addition to the obvious benefit to the public and 
workers of requiring application of controls intended to avoid excess exposure, another anticipated benefit 
of these actions in this Order is a reduction of uncertainty as to what is necessary to establish compliance 
near RF transmitters.  By this Order, transient individuals are not required to be trained, so the associated 
training cost are negligible, with the exception that these individuals must receive written and/or verbal 
information and notification (for example, using signs); however we propose in the Further Notice
extensions of these adopted rules, and we seek comment on their associated costs and benefits. For 
example, transient individuals would be required to be supervised by trained personnel.139  In the Further 
Notice we generally propose to extend requirements to include aspects of RF safety programs that have 
been developed in coordination with industry in the intervening years since the Notice with the goal of 
ensuring compliance and the safety of workers, particularly near high power transmitting antennas, in the 
most efficient, flexible, and least burdensome manner possible.
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3. Responsibility for Compliance at Fixed Sites with Multiple Transmitters

80. Summary.  Our rules do not address apportionment of responsibility among licensees that 
exceed 5% of the exposure limits and are not categorically excluded.  Comments received suggested that 
it is necessary for an individual licensee to be assigned primary responsibility for compliance at a multiple 
use site.  However, we clarify that this is not the case and emphasize cooperation and that failure to 
comply at multiple use sites can result in penalties for all site occupants that contribute significantly to 
exposure, not just the newest occupant or the occupant which contributes the most to exposure.

81. Background.  The Commission’s rules effectively place limits on the total exposure due 
to multiple fixed transmitters in any environment.  A significant issue raised by several commenters 
involved difficulties encountered in determining compliance responsibility and cooperation at 
communications sites with multiple transmitters.  Such multi-user sites probably constitute the majority of 
contemporary broadcast and fixed wireless base station installations.  Our current rules assign 
responsibility for compliance to new and renewal applicants at such sites but do not provide guidance for 
cooperation of these applicants with existing tenants in the process of bringing non-compliant sites into 
compliance.140  This subject was not raised in the Notice, and we are not changing our rules here with 
respect to this issue, but, we do provide herein some clarification of our rules in response to this issue.

82. Comments.  BSL noted that the exclusion thresholds for routine evaluation of multiple 
transmitter sites are based on the emissions of individual antennas.141  However, BSL continued, section 
1.1306(a) of the Commission’s rules implementing the NEPA requires that environmental effects be 
evaluated on a cumulative, as well as an individual, basis, thus implying that the proposed thresholds for 
exclusion should be based on cumulative emissions when multiple transmitters are present.142  BSL 
suggested that there should be a threshold below which the operator of a transmitter can be assured that its 
facility will be in compliance with the Commission’s RF guidelines regardless of what other emitters are 
present.  BSL stated that using the “5%” rule in section 1.1307(b)(3) of the rules is useful in simplifying 
analysis of responsibility at multiple transmitter sites.143  However, it proposed that we apply a “second 
tier” to Table 1 to indicate where there is a need for routine evaluation by individual contributors at 
multiple emitter sites.

83. T-Mobile maintained that the Commission’s rules for dealing with multiple emitter sites 
are sometimes impractical or confusing.144  T-Mobile noted that while the current rules require 
newcomers to a site to evaluate the RF environment and, if necessary, submit an Environmental 
Assessment (EA), they are not required to take primary responsibility to resolve any subsequent non-
compliance, nor are they required to advise existing carriers at the site that the additional transmitter 
could create a non-compliant situation.  T-Mobile and Southern urged the Commission to clarify that 
although existing licensees at multiple emitter sites must cooperate with a newcomer in resolving RF 
issues, the newcomer bears primary responsibility for ensuring compliance.145  Such a policy would 
assign appropriate responsibility instead of the current situation where, according to Southern, no one in 
particular is responsible for ensuring ongoing compliance.  Southern also recommended that the 
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Commission urge site owners, leasers, and managers to provide a mechanism by which lessees may be 
able to exchange relevant information regarding site compliance. 

84. Discussion.  The commenters suggest that our current rules do not address in all 
particulars the issue of licensee and applicant responsibility at multiple emitter sites, specifically, that our 
rules do not include an apportionment of responsibility among licensees that exceed 5% of the exposure 
limits and are not categorically excluded.  While we clarify our present rules regarding responsibility by
the discussion herein, we also include more information on the subject of joint RF safety programs and 
address mitigation in the Further Notice infra,146 and intend to include further guidance in subsequent 
updates to OET Bulletin 65.  Given the variety of situations presented by multiple transmitter sites, 
responsibility for compliance and preparation of Environmental Assessments continues to apply to 
multiple transmitter sites as described in section 1.1307(b)(3) of our rules, and “significant” transmitters 
can be assumed to be based on the same threshold of 5% defined there.  We note that when routine 
evaluations are required at such sites, all relevant co-located licensees are responsible for compliance.  
Therefore, it is in the interest of these licensees to share information about power and other operating 
characteristics in order to achieve accurate representations of the RF environment.  The Commission 
continues to encourage all site occupants, owners,147 leasers, and managers to cooperate in these 
endeavors, and we note that site user agreements are particularly useful and desirable to achieve this end.  
As demonstrated in the record,148 all licensees that exceed five percent of the RF exposure limit at any 
non-compliant location are jointly and severally responsible, and the Commission may impose forfeiture 
liability on all such licensees.149  Regarding BSL’s comments on multiple transmitter sites, we seek 
comment on a proposal to sum exclusion thresholds due to multiple fixed RF sources in the Further 
Notice infra.150  We also propose to eliminate the current Table 1 in the Further Notice, infra, and BSL 
can raise its comment regarding a separate threshold for individual contributors at multi-emitter sites if it 
deems it relevant in context of the proposed rule.151

4. Labeling and Installation of Fixed Consumer Transmitters

85. Summary.  We originally proposed in the Notice152 to modify our rules dealing with 
labels placed on consumer subscriber transceiver antennas, which are required regardless of output power 
or exposure potential in specific rule parts as listed in Table 1 of section 1.1307(b) of our rules.  We do 
not adopt our original proposals in this Order since we are proposing modifications to this rule in the 
Further Notice under a broader scope of mitigation issues dealing with labeling and signage.  While we 
raised the issue of installation requirements of fixed subscriber transceiver antennas in the Notice, we did 
not make any specific proposals.  We do not specify installation requirements for these antennas in our 
rules, and we make no change in this Order.

86. Original Proposals.  The Commission currently requires labels for certain consumer 
products that use wireless technology to provide users with information on RF exposure.  These labeling 
requirements apply to subscriber transceiver antennas in certain service categories.  Licensees in these 
services are required to attach a label to subscriber transceiver antennas that:  (1) provides adequate notice 
regarding potential radiofrequency safety hazards, e.g., information on the safe minimum separation 
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distance required between persons and transceiver antennas; and (2) references the applicable 
Commission-adopted limits for radiofrequency exposure specified in section 1.1310 of our rules.  In the 
Notice, we asked for comment on whether there are conditions under which we could forgo labeling 
requirements.153

87. We proposed to use criteria based on power and frequency to trigger labeling 
requirements and to apply the labeling requirements for fixed consumer devices equivalently across all 
service categories for which they currently apply.  We also proposed a new labeling requirement for fixed 
consumer/subscriber transceivers in the 39 GHz services governed by Part 101, Subpart C, which operate 
similarly to other consumer devices affected by these rules.  We further proposed to exclude devices from 
labeling requirements if the responsible party demonstrates by any appropriate means that MPE or SAR 
limits could not be exceeded regardless of proximity to the antenna.154

88. We asked for comment on these proposals and on whether different criteria are 
appropriate for certain services or circumstances and whether there are other services to which these or 
other labeling requirements should apply.  For example, should these or other labeling requirements apply 
to cellular, PCS, and other CMRS licensees that choose to offer consumer-based fixed services?  We also 
requested comment on whether the term “subscriber” adequately encompasses the potential users of such 
transceiver antennas.155

89. We discussed issues related to professional installation and other safety measures taken to 
ensure the safe operation of the subscriber antennas.  We noted the desirability of having these antennas 
professionally installed, and we encouraged certain safeguards, such as the incorporation of safety “cut-
off” devices to reduce or shut down power to an antenna when the transmitted beam is blocked by a 
person.  We also noted that instructional materials should be provided to users and installers that advise as 
to safety precautions and minimum separation distances. We invited comment on these proposals in the 
Notice,156 but we decide not to adopt these proposals in this Order.

90. Comments.  Several commenters indicated that the use of labels to provide disclosure of 
possible RF exposure is reasonable or appropriate,157 and no commenters addressing these issues 
explicitly objected to the use of labels.  IEEE 802 and Wi-Fi expressed support for using certain power 
thresholds as a trigger for evaluation of low-power section 15.247 devices to determine when labeling 
would be required.158  Some of the comments referred to portable or mobile consumer devices; however, 
labeling has not been required nor was it proposed in the Notice for these devices; this section deals only 
with fixed consumer transceiver antennas.159

91. IEEE 802 also believed that providing samples of advisory labels and user manual 
informational disclosures with applications is appropriate.160  PalmOne noted that the user manual is the 
proper place for detailed exposure information, and it said that some international regulatory bodies 
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already require that RF exposure information be included in a prominent location in user manuals for 
consumer products such as cellular telephones.161

92. Nokia noted that the labeling proposals apply only to specific service categories, and did 
not support extending labeling requirements to CMRS low-power transmitters.162  Cisco suggested that 
for consumer wireless devices such as home networks, garage door remotes, and other low power devices, 
RF safety information provided in user manuals is sufficient.163  In addition, Cisco continued, a consumer 
is more likely to read safety information in a user manual than text on a small label.  T-Mobile supported 
the proposal to not require labeling of subscriber transceiver antennas if the responsible party 
demonstrated compliance with MPE or SAR limits regardless of proximity to the antenna.164  It concurred 
that labeling may be considered sufficient to ensure compliance if labels will effectively prevent exposure 
in areas near antennas where the limits may be exceeded.

93. Regarding installation requirements, Nokia commented that, for self-installed subscriber 
transceivers, clear instructions should be included in the user’s manual stipulating that the antenna should 
be mounted so that no person can approach closer than the minimum separation distance.165  Nokia said 
that the text for such instructions should be submitted to the Commission along with an application for 
equipment authorization.

94. Cisco gave two examples relevant to the installation issue, suggesting reliance on the 
manuals accompanying the devices in both cases.166  The first involved a consumer installing a low power 
radio device in a laptop or PDA.  For devices not excluded from routine evaluation, Cisco suggested that 
relevant exposure information could be provided in the user manual.  In the second case, a consumer self-
installs an external transmitter used to extend the range of a wireless networking system.  In such cases, 
Cisco recommended RF safety warnings and instructions on safe installation also be provided in manuals.  
Furthermore, Cisco believed that consumers likely to install such equipment tend to be “reasonably 
sophisticated” in their use of RF equipment, so that instructions in manuals should be sufficient to ensure 
compliance.

95. Wireless Communications Association International (WCA) fully supported the 
Commission’s decision not to propose mandatory requirements for professional installation of subscriber 
transceiver antennas.167  WCA argued that safety-related concerns regarding wireless broadband 
consumer equipment are already addressed by the “safety exception” to the Commission’s “OTARD” 
rules (47 CFR § 1.4000), which prohibits “safety-related” antenna restrictions that impair installation, 
maintenance or use of subscriber wireless antennas unless they serve a clearly defined and legitimate 
safety objective.  Section 1.4000(c) of our rules additionally requires labeling of fixed transmitting 
antennas to provide notice of potential RF exposure for the provisions of section 1.4000 to apply.

96. Discussion.  We again note that many of the comments are made with respect to portable 
devices, which are not subject to these requirements and were not addressed in the Notice.  Nonetheless, 
the ideas and arguments advanced are useful in our consideration for fixed devices.  Most commenters 
appear to agree that providing information on RF exposure, where required and effective, through labels 
or instructions in user manuals is an acceptable method to ensure compliance with our RF exposure 
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limits. For all relevant services involving fixed subscriber transceiver antennas, we are not at this time 
adopting the modified rules proposed in the Notice regarding labeling requirements using criteria based 
on power and distance in this Order. Instead, we are proposing modifications to these rules in the 
Further Notice under a broader scope of mitigation issues dealing with labeling and signage.168  In our 
Notice, we proposed labeling as sufficient only with respect to devices governed by Parts 21 (Subpart K), 
74 (Subpart I), and 101 (Subparts C, G, and L).  We are now proposing in the Further Notice not to 
require labels for any fixed subscriber transceiver antenna (or any transmitting antenna in general) if it is 
demonstrated that the appropriate general population/uncontrolled exposure limits cannot be exceeded in 
any case, even with persons immediately adjacent to an antenna, which we define as “intrinsic 
compliance.”  We find no basis for requiring labels for situations where the exposure limits cannot be 
exceeded.  However, this makes it particularly important to fully evaluate the required separation 
distances from subscriber antennas by measurements or modeling.  In the interim, while we will continue 
to require labels in general, they may state that a device is intrinsically compliant with our exposure limits 
if such is the case.  Methods to achieve intrinsic compliance include, for example, the use of radomes or 
other surfaces to preclude access to non-compliant spatial regions near energized antenna elements or 
safety “cut-off” devices, discussed above, to reduce or shut down power to an antenna when a person may 
be in the path of and too close to the source of the RF energy.  We find this concept of intrinsically 
compliant fixed devices to be useful in the context of our discussion in the Further Notice, and thus we 
use this term in the context of our proposals below.169

97. We have not been presented with any evidence that our present policy of not establishing 
mandatory requirements regarding professional installation or device design has resulted in non-
compliance with the exposure limits.  Accordingly, we find no justification for making any changes in 
this area.   We will continue to advise manufacturers and licensees to provide information in user manuals 
regarding proper and safe installation.  We conclude that our labeling requirements, in conjunction with 
such information in user manuals, if necessary, will be sufficient to ensure that proper caution is taken in 
the placement of these devices.  With respect to Cisco’s comments, we note that the scope of the present 
discussion involves the labeling of fixed consumer transceiver antennas, not mobile or portable devices.

C. Effective Date

98. Original Proposal. In the Notice, we recognized that licensees and applicants will need 
some period of time to become familiar with any changes to our rules that could require additional routine 
evaluation for some previously excluded transmitters and devices and to modify their processes and 
procedures accordingly.  Therefore, we proposed in the Notice to provide a transition period of six months 
after we adopt any new rules in this proceeding before they become effective.  We now defer many of our 
decisions as proposals in the Further Notice, and those adopted here are not as extensive as those we 
originally proposed. We expect that they can be readily complied with, and so we here adopt an effective 
date of 60 days after publication in the Federal Register for the final rules in Appendix A.

99. Comments.  This issue generated a fairly large number of comments.  Many commenters 
favored a more lengthy transition period than the six months proposed.  CTIA and other commenters 
urged the Commission to allow a one-year transition period or longer, maintaining that anything shorter 
would be overly burdensome.170  Many of the requests for longer periods of time to transition are 
premised on the need to re-evaluate sites under the rules proposed in the Notice, but we are not modifying 
our exclusion criteria in this Order.
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100. Most commenters strongly urged the Commission to clarify that the new requirements for 
routine evaluation be applied “prospectively.”171  Many of these commenters urged that we “grandfather” 
existing sites from evaluation, although a few commenters opposed this.172  The EMR Network said the 
Commission would be derelict in its duty to safeguard the public from RF exposure if it allows 
grandfathered transmitters to remain unexamined.  Similarly, RF People opposed grandfathering and 
maintained that such an action would sweep large numbers of sites with potential RF hazards under the 
rug.  Southern maintained, on the other hand, that a system-wide re-evaluation would constitute an 
enormous effort, and Sprint similarly noted that the proposals for rooftop antennas are more restrictive 
than the existing standard, so that a significant number of existing sites could be subject to routine 
evaluation.  This, according to Sprint, would represent an immense burden for licensees, and the 
Commission should not impose it absent clear and convincing evidence that transmitter sites that have 
been excluded under the existing rules pose an unacceptable risk of non-compliance.  Winstar 
Communications, LLC (Winstar) similarly asserted that retroactive application of the proposed exclusion 
criteria could impose unreasonable economic and administrative burdens on wireless providers.

101. T-Mobile concurred that the new rule changes for exclusions from evaluation should be 
prospective only, because existing facilities have been constructed in compliance with existing guidelines 
and are, in fact, safe.  Also, T-Mobile noted that the Commission’s environmental rules are promulgated 
pursuant to the NEPA, and the NEPA is a prospective statute, enforceable only prior to the construction 
of federally-licensed facilities.  According to T-Mobile, the courts have consistently held that the NEPA 
does not authorize relief after the fact of construction, absent bad faith on the part of an agency.173

102. Some other commenters proposed that we allow a “concurrent system” of applicability, 
whereby any new rules would become effective immediately but would not become mandatory until 
later.174  During that time period, manufacturers and others would be able to choose between the current 
or newly adopted rules.  Dell, Nokia, and others noted that this would allow industry and consumers to 
immediately benefit from some of the proposed changes.

103. Decision.  We will not require a new evaluation of all existing sites that were excluded 
from evaluation under previous criteria.  As pointed out by T-Mobile, the NEPA is a prospective 
statute.175  Moreover, even if NEPA or the Communications Act provided discretionary authority to 
require such existing sites to be evaluated under our new rules, we would find that such evaluation would 
not be necessary in this case.  The rule revisions set forth in Appendix A below are generally procedural.  
We are not adopting any changes to the exclusion criteria in the rules at this time.  In other words, if a site 
was “categorically excluded” or “exempt” from routine evaluation under the previous rules, it will still be 
exempt from routine evaluation under the rules we adopt today.  We note, however, that regardless of 
whether a site is exempt from routine evaluation, licensees are required to ensure that existing sites are in 
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compliance with our exposure limits.176  Furthermore, we caution that the Commission may take 
enforcement action against licensees that do not comply with the exposure limits in the rules, regardless 
of whether their transmitters were “categorically excluded” or “exempt” from routine evaluation in the 
past.

104. We have deferred many of the decisions of the Order to the Further Notice, and so our 
final changes to the rules in this Order are relatively minor, most of which are allowing greater flexibility 
in determination of compliance and thus are not associated with any increase in cost to affected parties.  
However, we recognize that any such changes require a reasonable period of time to be implemented.  
Therefore, we are setting an effective date of 60 days after publication in the Federal Register for the final 
rules in Appendix A.

D. Deletion of Old Rules and Update of Portable and Mobile Service Evaluation List

105. We note that an administrative change is necessary in the rules dealing with RF exposure.  
When we last adopted major changes to these rules in 1996 and 1997, we also adopted certain “Transition 
Provisions.”177  These transition provisions, contained in sections 1.1307(b)(4) and (5) of our rules, no 
longer have any effect and are thus not necessary.  “All existing transmitting facilities, operations and 
devices” the Commission regulates were required to be in compliance with section 1.1307(b)(1) through 
(b)(3), by September 1, 2000 in accord with section 1.1307(b)(5).178  We state in section 1.1307(b)(1) of 
our rules that our exposure limits “are generally applicable to all facilities, operations, and transmitters 

                                                     
176

The Commission’s authority to adopt and enforce RF exposure limits beyond the prospective limitations of 
NEPA is well established.  See, e.g., Section 704(b) of the Telecommunications Act of 1996, Pub. L. No. 104-104 
(directing Commission to “prescribe and make effective rules regarding the environmental effects of radio frequency 
emissions” upon completing action in then-pending rulemaking proceeding that included proposals for, inter alia, 
maximum exposure limits); 47 U.S.C. § 332(c)(7)(B)(iv) (recognizing legitimacy of FCC’s existing regulations on 
environmental effects of RF emissions of personal wireless service facilities, by proscribing state and local 
regulation of such facilities on the basis of such effects, to the extent such facilities comply with Commission 
regulations concerning such RF emissions); 47 U.S.C. § 151 (creating the FCC “[f]or the purpose of regulating 
interstate and foreign commerce in communication by wire and radio so as to make available, so far as possible, to 
all the people of the United States, . . . a rapid, efficient, Nation-wide, and world-wide wire and radio 
communication service, . . . for the purpose of [inter alia] promoting safety of life and property through the use of 
wire and radio communications”).  See also H.R. Rep. No. 204(I), 104th Cong., 1st Sess. 94 (1995), reprinted in 1996 
U.S.C.C.A.N. 10, 61 (1996) (in legislative history of Section 704 of 1996 Telecommunications Act, identifying 
“adequate safeguards of the public health and safety” as part of a framework of uniform, nationwide RF 
regulations); Farina v. Nokia, Inc., 625 F.3d 97 (3d Cir. 2010) (affirming that FCC regulation of cell phone RF 
emissions – including those rules addressing health effects – preempted state lawsuit dependent on claims of adverse 
health effects from FCC-compliant cell phone RF emissions), cert. denied, 132 S.Ct. 365 (2011).  In Farina, 625 
F.3d at 130, the U.S. Court of Appeals for the Third Circuit stated that “[p]rotecting public safety [with RF 
emissions regulation] is clearly within the mandate of the FCC,” observing that “although the FCC’s RF regulations 
were triggered by the Commission’s NEPA obligations, health and safety considerations were already within the 
FCC’s mandate, 47 U.S.C. §§ 151, 332(a), and all RF regulations were promulgated under the rulemaking authority 
granted by the [Communications Act of 1934, as amended].”  Id. at 128.  The court also recognized that in 
promulgating RF exposure standards, the Commission was not only acting in accordance with its public safety 
mandate, but also in accordance with its mandate to ensure the rapid development of an efficient and uniform 
nationwide communications system:  “In order to satisfy both its mandates to regulate the safety concerns of RF 
emissions and to ensure the creation of an efficient and uniform nationwide network, the FCC was required to weigh 
those considerations and establish a set of standards that limit RF emissions enough to protect the public and 
workers while, at the same time, leave RF levels high enough to enable cell phone companies to provide quality 
nationwide service in a cost-effective manner.”  Id. at 125.
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regulated by the Commission.”  Thus, there are no facilities operating pursuant to the requirements in 
effect before the transition period that would become non-compliant with the rules as a result of the 
elimination of the transition period. Moreover, there are no pending enforcement cases where compliance 
with the transition deadline is at issue.  We are, therefore, sua sponte deleting these transition provisions
from this rule part.

106. We also note that we are making necessary minor administrative changes for clarification 
and consistency between sections 1.1307(b)(2), 2.1091(c), and 2.1093, which list services requiring 
routine RF evaluation for portable and mobile devices.  Specifically, we add “Miscellaneous” to all three 
sections to correctly name the Miscellaneous Wireless Communications Service defined by part 27 of our 
rules; we add “the 4.9 GHz Band Service” and  “the Medical Device Radiocommunication Service 
(MedRadio)” to section 1.1307(b)(2) to reflect their inclusion in section 2.1093(c); and we add “the 3650 
MHz Wireless Broadband Service” to sections 2.1091(c) and 2.1093(c), since this change was already 
adopted in the Report and Order in ET Docket 04-151, published in the Federal Register on May 11, 
2005, but was never actually incorporated into the Code of Federal Regulations.  These changes do not 
affect evaluation requirements for compliance or applicability of these sections to portable or mobile 
devices.

107. The regulatory changes discussed in the two preceding paragraphs do not require prior 
notice and opportunity for comment.  Under the Administrative Procedure Act, notice and opportunity for 
comment are not required “when the agency for good cause finds (and incorporates the finding and a brief 
statement of reasons therefor[e] in the rules issued) that notice and public procedure thereon are 
impracticable, unnecessary, or contrary to the public interest.”179  Here, the Commission for good cause 
finds that notice and comment are unnecessary for eliminating 47 C.F.R. §§ 1.1307(b)(4) and (5), 
because, for the reasons provided in paragraph 105, above, these rules have outlived their purpose and no 
longer serve any function.  Similarly, the Commission for good cause finds that notice and comment are 
unnecessary for amending 47 C.F.R. §§ 1.1307(b)(2), 2.1091(c), and 2.1093, to the extent and for the 
reasons provided in paragraph 106.
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IV. FURTHER NOTICE OF PROPOSED RULE MAKING

108. This Further Notice of Proposed Rulemaking (Further Notice) focuses on specific items 
not acted upon in the Report and Order (Order), which that have either been raised or have evolved 
significantly since the Notice.180  In summary, this Further Notice proposes: new power- and distance-
based exemptions181 that streamline the determination of whether preparation of a routine radiofrequency 
(RF) evaluation is necessary; post-evaluation mitigation procedures to ensure that people are not exposed 
to RF levels that exceed prescribed limits (procedures that include use of labels, signs, and barriers); and 
clarifications to our rules involving the use, in the RF evaluation process, of calculation or measurement
methodologies to determine potential exposure levels.  Consistent with the scope of discussion of the 
Notice,182 this Further Notice does not invite comment on the exposure limits themselves; however, with 
the Inquiry portion of this document, set out below, we initiate a new proceeding that will reexamine the
efficacy of these limits to determine whether any changes are warranted.

109. In proposing, in this Further Notice, changes to our RF safety rules, our intent is to 
appropriately protect the public without imposing an undue burden on industry. While acknowledging 
the potential difficulty of quantifying benefits and burdens, we need to determine whether the overall 
costs of the regulation are outweighed by the benefit to consumers, workers, and other members of the 
public.  We therefore request comment, below, on a wide range of questions that will enable us to weigh 
those costs and benefits of our proposed rules.  We also request comment on the most cost-effective 
approach for modifying existing policies and practices to achieve the goals of our proposed rules while 
still ensuring appropriate protection of the public.  For each cost or benefit addressed, we ask that 
commenters provide specific data and information such as actual or estimated dollar figures, including a 
description of how the data or information was calculated or obtained and any supporting documentation.  
All comments will be considered and given appropriate weight.  Vague or unsupported assertions 
regarding costs or benefits generally will receive less weight and be less persuasive than the more specific 
and supported statements.

A. Definition of Terms Related to our Further Proposals

110. Summary.  Comments received in response to the Notice requested consistent 
terminology when referring to “power” in general.  Various commenters also raised issues that are 
related, at least in part, to our existing rules for categorical exclusions.  We thus propose clarification of 
our definitions related to power and propose a new definition of “exemption” as applied to routine 
evaluation, both of which are relevant to our further proposals.

111. Comments.  In the current rules, the term “total power of all channels” means the sum of 
the total ERP of all channels defined as “all co-located simultaneously operating transmitters owned and 
operated by a single licensee.”183 Dr. John Moulder184 noted that the proposed rule amendments appended 
to the Notice do not include this language.  Dr. Moulder strongly urged the Commission to maintain the 
present definition and to broaden it to include all co-located transmitters at a given site, not just those 
operated by a single licensee.185  Some commenters noted that the terms used for “power” in the Notice
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are not always consistent.186  For example, Hammett and Edison noted that the text mixes usage of the 
terms “transmitter power” and “ERP,” and it urged that we maintain the distinction between these terms.  
Nokia similarly pointed out that the Notice uses several terms for power and suggested that we use two 
terms consistently in the new rules:  “maximum time-averaged output power” and “maximum time-
averaged ERP/EIRP.”  “Time-averaged” would refer to the averaging period specified in the MPE 
guidelines in section 1.1310 of the rules.  As pointed out by BSL in its comments to the Notice,187 use of 
the term “exclusion” to signify the more limited exemption from performing a routine evaluation for RF 
exposure may be confusing.  BSL also suggested that it is important to make clear that a “routine 
evaluation” need not be some rigid process requiring a lot of paperwork and, as noted by Richard A. Tell 
and RF People, exclusion from routine evaluation is not an exclusion from compliance.188

112. Further Proposal.  With respect to our use of varied definitions for “power,” we are 
proposing explicit and consistent power definitions appropriate for the conditions of use and underlying 
exposure limits.  We here clarify for the purposes of our proposals here the definitions that we will use 
consistently throughout this Further Notice.  ERP is defined as the product of the net power delivered to 
the antenna (i.e., excluding reflected and/or dissipated power not transferred to the antenna) and its 
maximum gain, where the “maximum gain” is the largest far-field total power gain relative to a dipole in 
any direction for all transverse polarization components.  Available power is defined as the matched 
conducted power when a source having finite internal impedance is perfectly matched to its load.  
Delivered power is defined as the net power supplied to the load.  With respect to time averaging, “time-
averaged” for a fixed RF source is an average over any 30 minute time period (or 6 minutes for 
occupational exposure evaluation but not exemption), in contrast with “time-averaged” for a mobile or 
portable RF source, which is an average over a period inherent from device transmission 
characteristics.189  Combining these definitions, the “maximum time-averaged ERP” for a fixed RF source 
is the product of the maximum delivered power to the antenna and its maximum gain as averaged over 
any 30 minute time period;190 the “available maximum time-averaged power” is the maximum available 
power as averaged over any 30 minute time period;191 and the “delivered maximum time-averaged 
power” is the net maximum delivered or supplied power as averaged over any 30 minute time period.192

113. We are also proposing a modification to the terminology we use in the context of 
providing for “exclusions” from routine evaluation.  The National Environmental Policy Act of 1969 
(NEPA), 42 U.S.C. 4332(2)(C),  requires an Environmental Impact Statement (EIS) for a major federal action 
that significantly affects the quality of the human environment.  Under regulations promulgated by the 
Council on Environmental Quality (CEQ) to implement this procedural responsibility, an agency may utilize 
a briefer Environmental Assessment (EA) to determine if an EIS is required and may “exclude” from 
environmental processing a category of proposed actions that do not have a significant environmental 
impact.193  Section 1.1306 of the Commission’s NEPA procedures, 47 C.F.R. 1.1306, establishes a 
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categorical “exclusion” for actions not specifically defined by sections 1.1307(a) or (b), or determined by the 
processing bureau under sections 1.1307(c) or (d), to have a potentially significant environmental impact that 
requires the applicant or license to prepare an EA. An EA or an EIS is a specialized document, subject to the 
format and content requirements specified in CEQ rules and the Commission’s rules (e.g., 47 C.F.R. § 
1.1311).  Other environmental factors besides RF, such as location in a wilderness area or flood plain (see 47 
C.F.R. § 1.1307(a)), may require the applicant or licensee to prepare an EA.  Thus, a facility that is “exempt” 
from a routine evaluation for RF exposure may still have other environmental considerations, which 
precludes “exclusion” from the environmental processing requirements of preparing a formal EA or EIS.  
Therefore, to avoid confusion, we are proposing a change in the language used in the rules, so that an 
“exemption” will refer to an exemption from performing a routine RF evaluation, while the term 
“exclusion” will continue to be used in the context of an exclusion from preparation of any EA or other 
additional environmental document.  Consistent with this proposal, we use these terms in this manner 
throughout the text of this Further Notice.

B. Exemption: Power and Distance Criteria to Streamline Determination of 
Compliance

114. Summary.  The Commission’s rules identify particular categories of existing or proposed 
transmitting facilities for which licensees and applicants are required to conduct routine environmental 
evaluations to determine whether these facilities comply with our RF guidelines.  All other transmitting 
facilities have been “categorically excluded”194 from such routine evaluations because we determined that 
they offer negligible potential for causing exposures in excess of our guidelines, based on factors such as 
operating power and accessibility.195  After years of experience in analyzing RF exposure potential from 
various sources, we proposed in the Notice certain modifications to these categories.196  Current 
categorical exclusion rules for certain fixed197 transmitting facilities with similar exposure characteristics 
are based on combinations of effective radiated power (ERP)198 and antenna height above ground, so we 
proposed in the Notice relatively minor modifications to the categories in Table 1 of section 1.1307(b) of 
our rules,199 considering both total ERP and separation distance, rather than height above ground, to 
determine whether a routine evaluation is necessary.  Separation distance in this context would be defined 
as the minimum distance from the radiating structure of the transmitting antenna in any direction to any 
area that is accessible to a worker or to a member of the general public.200  In proposing these rules in the 
Notice, we indicated we were also concerned that the separation distances and ERP levels contained in the 
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As noted above, in this Further Notice, we propose to modify this terminology to refer to an “exemption” from 
routine evaluation.

195
Accessibility generally relates to such factors as the height above ground of an antenna or whether an antenna is 

mounted on a tower or accessible on a rooftop, as well as lateral distance from the closest point of possible human 
presence.

196
See section III. A. of the Notice.

197
In this context, we are using the term “fixed” to refer to those transmitters referenced in Table 1 of 47 CFR § 

1.1307(b) that are not considered “mobile” or “portable” as defined in 47 CFR § 2.1091 and § 2.1093.  This 
definition includes transmitters that are physically secured at one location on a temporary basis.  An example of such 
a case would be a mobile wireless base station used to accommodate increased call volume at a special event.

198
Equivalent isotropic radiated power (EIRP) equals ERP times 1.64.

199
See Appendix A and section III. A. of the Notice.

200
These separation distances and power levels were derived from calculations taking into account the current RF 

safety guidelines and the technical rules governing the affected transmitting facilities contained in the Commission’s 
rules.  See Notice at para. 11.   Also see the Commission’s OET Bulletin 65 for detailed information on such 
calculations.
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rules that trigger routine evaluation might not be appropriate in all situations.201  For example, under our 
current guidelines, a cellular transmitting facility with an antenna less than 10 meters high would not be 
subject to routine evaluation for RF exposure even if it operated at an ERP level that approaches the 
threshold level for routine RF evaluation (such as 999 W).  We made several proposals for routine 
evaluation and exclusion in the Notice and proposed to apply them uniformly across multiple services.202  
Here we propose exemption criteria based on power, frequency, and separation distance (rather than 
antenna height above ground) uniformly across all services (rather than just the services in Table 1 of 
section 1.1307(b) of our rules).

115. Comments.  Commenters generally expressed support for our proposals in the Notice to 
make the RF exposure rules simple and more consistent across service categories.203  However, various 
commenters also advocated modifying certain of the proposed exclusion criteria to eliminate additional 
evaluations.204  Cisco and Southern proposed that rather than using discrete cut-off values, the exclusion 
criteria should be a continuous “sliding scale” formula of transmitter power versus separation distance.205  
Based on its evaluation of several hundred communications sites where changes in transmitting facilities 
have occurred, Global recommended that both the proposed separation distance and output power criteria 
be reduced.206  Other commenters contended that the Commission mostly struck an appropriate balance in 
proposing exclusion criteria based on separation distance and power.207

116. Some commenters acknowledged that the proposed changes would likely increase the 
number of new facilities requiring routine evaluation, but they viewed the changes as “positive” and 
likely to improve both levels of confidence and compliance efficiency.208  Professor John Moulder noted 
that the proposed rule changes would make the Commission’s exclusion criteria much easier to explain to 
non-technical audiences concerned about exposure from wireless base stations.209  According to T-
Mobile, the proposed rules would not be significantly more burdensome than procedures already being 
used by it and other wireless carriers to determine whether facilities are excluded from environmental 
processing.210  T-Mobile also encouraged the Commission to issue additional technical guidance to 
licensees and applicants to help confirm compliance at transmitter sites.211
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See Notice at para. 9.
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See Notice at paras. 9-16.
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See, for example, CTIA comments at 1; Dell comments at 1; Ericsson comments at 1; IEEE 802 comments at 1-

4; ITI comments at 2-3; Motorola comments at 3-5; Nokia comments at 1; Pinnacle comments at 2-4; Sirius Satellite 
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See AT&T comments at 1; Cingular comments at 3-12; CTIA comments at 3-7; Dobson reply comments at 3-4; 
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See Cisco comments at 4-7; Southern comments at 2-7; reply comments at 5-6. 
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See Global comments at 1.
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See T-Mobile comments at 4-11; reply comments at 3-4; Sirius comments at 1-3; BSL comments at 8; Pinnacle 
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See, e.g., T-Mobile comments at 4-11.
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See Moulder comments at 2. 
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See T-Mobile comments at 6.
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See T-Mobile comments at 7.
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117. Other than comments that suggested the use of additional criteria or a continuous sliding 
scale formula, described above, most comments regarding specific criteria for separation distance and 
power were directed at low-power (close proximity) installations.  Many commenters supported our 
proposals for exclusion thresholds for low-power fixed transmitters.212  For example, T-Mobile believed 
the proposed thresholds combine a high degree of safety with reasonable efficiency.  T-Mobile submitted 
test data that it asserted indicate that exposure levels drop significantly within a very short distance from 
the face of typical “microcell” base station antennas and are typically about 50% of public MPE limits at 
20 cm.213  Motorola and the Telecommunications Industry Association (TIA) supported the proposed low 
power exclusion thresholds, provided that antenna gain in different directions can be used to calculate 
ERP.214  Nokia asserted that the power thresholds proposed, coupled with the 20 cm separation 
requirement, would provide the public with sufficient protection while ensuring that these devices can be 
installed without delay.215 IT’IS expressed concern that the bases for the minimum distances proposed, 
and for which evaluations would be required, were not obvious and urged that these distances be justified 
based on expert agreement so that they will ensure the basic restrictions in terms of whole-body and 
spatial peak specific absorption rates (SARs) are met under all circumstances.216

118. On the other hand, CTIA and Cingular stated that the proposed exclusion thresholds for 
very low power transmitters were too restrictive.217  CTIA supported the adoption of exclusion thresholds 
but argued that the proposal did not take into account low power transmitters operating at slightly higher 
power levels that were slightly farther from people who are transient through public areas.  CTIA 
recommended that the Commission adopt an intermediate threshold to extend the exclusion to very low-
power transmitters normally located at least 60 cm from persons and with power levels slightly higher 
than those proposed.  Cingular maintained that microcell antennas are often mounted in or above ceiling 
tiles and are typically 2 feet or more above the head of a six-foot adult.  Therefore, based on its analysis, 
Cingular submitted that the power thresholds should be raised to 8 W ERP for frequencies below 1.5 GHz 
and 26 W ERP for frequencies above 1.5 GHz, both based on a separation distance of 2 feet (60 cm) in 
front of an antenna.  Dobson Communications Corp. (Dobson) concurred that either the Cingular or the 
CTIA proposal is preferable to the proposed rule.218  Southern Communications also supported Cingular’s 
alternative219 and further maintained that because the MPE limits already incorporate a “significant 
margin of safety,” it is not necessary to add yet an additional margin for low power fixed devices.

119. Further Proposal.  We propose here to adopt general exemption criteria applying to 
single RF sources and then further generalized to multiple RF sources in section 1.1307(b) of our rules, 
described in detail below, based on power, distance, and frequency, for all services using fixed, mobile, 
and portable transmitters, including implants.  We propose that these criteria apply to all of our rules 
authorizing RF sources – in short, to treat like sources similarly.  These proposed criteria based on 
physical properties are more appropriate than the existing distinctions between service classifications, 
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allow greater simplicity, are technologically neutral, and do not have to be modified to accommodate new 
or converging services.  The exemption thresholds proposed in this Further Notice are based on the 
general population exposure limits because any exposure above the general population limit would need 
to be evaluated to facilitate awareness of such exposures given our occupational awareness, control, and 
training requirements in the Order adopted herein supra.220  These proposed general exemption criteria
for single RF sources, described in detail in Appendices C and D herein infra, offer a layered approach to 
facilitate determination of compliance with our exposure limits.  As shown in Figure D-1 of Appendix D, 
the simplest exemption criteria are the most conservative, while less restrictive exemption criteria, test 
reduction procedures, or evaluation processes become incrementally more involved, requiring 
consideration of more specific technical aspects of the RF source for compliance determination as the
exposure potential increases.  Later in this Further Notice, we propose to employ, under certain defined 
circumstances, generally applicable summation formulas for determining whether multiple RF sources 
meet proposed exemption criteria.221

120. In the event that RF sources in fact cause human exposure to levels of RF radiation in excess 
of the limits in section 1.1310 of the rules, a routine RF evaluation or exemption from such an evaluation 
would not be sufficient to show that there is no significant effect on the quality of the human environment or 
that the RF sources are categorically excluded from environmental processing.  Further, RF sources are 
subject to review under sections 1.1307(c) and 1.1307(d) of the rules regardless of whether those RF 
sources have either been determined to be exempt from routine RF evaluation or have been satisfactorily 
evaluated for compliance.  Given the technical complexity of some evaluations, and the assumptions 
made in deriving the proposed relatively simple exemption criteria herein, there still may be a possibility 
under atypical circumstances that the procedures to determine compliance are not valid.  However, the 
exemption criteria proposed here should greatly reduce our dependence on review under sections 
1.1307(c) and 1.1307(d) for RF compliance. We encourage interested parties to comment on the relative 
costs and benefits of the proposed changes in this section, as well as those of alternative approaches.

1. Blanket 1 mW Exemption

121. Summary.  Supported by comments received in response to the Notice, we propose here 
adoption of an exemption from routine environmental evaluation for a single transmitter operating with 
up to one milliwatt available maximum time-averaged power.  This proposed 1 mW exemption threshold 
for any single transmitter would be independent of frequency and service type.222  We also propose a 
minimum two-centimeter separation distance between multiple transmitters operating up to 1 mW and 
seek comment on whether multiple transmitters using this exemption could under normal operating 
conditions exceed our exposure limits.

122. Consideration of the fundamental limits on SAR as a function of power is useful for 
placing a blanket threshold on exemptions from routine evaluation for portable devices. For example, the 
localized SAR limit of 1.6 W/kg averaged over 1 gram cannot be exceeded if the available power from a 
transmitter is less than 1.6 mW.  This determination is independent of frequency and distance over the 
applicable SAR frequency range of 100 kHz to 6 GHz.  For purposes of establishing the exemption 
threshold based on conservation of energy, only the available maximum time-averaged power223 from a 
transmitter is relevant.
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See paras. 139, 142, 154, and 161 infra.
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See § 1.1307(b)(1) in Appendix B infra.

223
To obtain the available power from a source having finite internal impedance, the impedance of the load must be 

matched, that is, equal to the complex conjugate of the impedance of the source as viewed from the output terminals.  
See para. 112 supra.
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123. Comments.  In comments received in response to the Notice, Motorola, Sony Ericsson 
and Bluetooth SIG, Inc. (Bluetooth SIG) suggested using a SAR-based threshold of 20 mW according to 
the ICNIRP 2.0 W/kg 10-gram-average SAR limit.224 Those commenters neglected to proportionally 
scale this proposed threshold down to the 1.6 W/kg 1-g SAR level required for compliance with our 
exposure limits.

124. Further Proposal.  The 20 mW threshold introduced by comments received would be the 
appropriate threshold for a single transmitter if the Commission exposure limit were 2 W/kg as averaged 
over 10 grams, which is not the case.  Our exposure limit would imply a 1.6 mW threshold for a single 
transmitter.  Similar to the localized SAR limit of 1.6 W/kg being averaged over 1 gram, the extremity 
SAR limit of 4 W/kg that applies to the pinnae (outer ears), hands, feet, wrists, and ankles is averaged 
over 10 grams.  So, if the available power from a transmitter is less than 40 mW, then the extremity SAR 
limit cannot be exceeded due to that transmitter operating alone.  Likewise, the Commission’s localized 
occupational SAR limit allows 8 W/kg averaged over 1 gram, which would imply an 8 mW exemption 
threshold, and for extremities where a limit of 20 W/kg averaged over 10 grams is specified, a 200 mW 
exemption threshold would be appropriate.225  However, setting a device exemption threshold based on an 
extremity limit does not necessarily ensure localized SAR compliance beyond that extremity.  Further, 
ensuring a condition where only extremities are exposed is unlikely to be universally practical.  As stated 
previously,226 our proposed exemption thresholds should be based solely on the general population 
exposure limits, not occupational exposure limits; thus, an 8 mW blanket threshold for occupational use is 
not considered appropriate.

125. As a worst-case example, transmitting medical implants have a high potential for most of 
their energy to be absorbed in one gram of tissue.  Considering this case and accounting for device output 
power measurement variations in situ, we propose a single transmitter threshold of 1.0 mW available 
maximum time-averaged RF output power at frequencies up to 6 GHz for exemption from routine 
evaluation.  Above 6 GHz, we propose the same exemption threshold for continuity, but now based on a 
reasonably restrictive assumption that the 1 mW of available maximum time-averaged power would be 
averaged over a contiguous area of 1 cm2.  Analogous to the use of a 1-g cube for the case of SAR, 1 cm2

would be approximately the area of the surface of one side of such a 1-g cube.  Thus, the proposed 1 mW 
exemption threshold is nominally independent of frequency from 100 kHz to 100 GHz.  Further, the 
proposed 1 mW exemption threshold is also independent of service type and is applicable to single fixed, 
mobile, or portable RF sources.  We seek comment on this proposal. We seek comment specifically on 
whether the 1 mW exemption threshold will be useful in streamlining approval of very-low power 
implanted and body-mounted medical devices that operate intermittently and with a low transmitter duty 
cycle.

126. The proposed 1 mW blanket exemption assumes the transmitted power is either absorbed 
in an approximate cubic centimeter of tissue or incident on a square centimeter of tissue, depending on 
frequency.  Because of these assumed small regions, the likelihood of multiple blanket exempt 
transmitters significantly exposing the same tissue is small, and that significant overlap in exposure can 
only occur for blanket exempt transmitting antennas within one centimeter of each other.  Based on this 
consideration, we conservatively propose two centimeters as a required separation distance between any 
portion of a blanket exempt radiating structure and the nearest portion of any other radiating structure in 
order to qualify for the 1 mW blanket exemption.  Conversely, for the case of multiple transmitters having 
antennas within two centimeters of each other, we propose that the power from all such transmitters be 
added together, treated conservatively as a single transmitting antenna, and compared with the blanket 1 
mW exemption.  We seek comment on whether additive multiple transmitters operating at 1 mW at least 
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two centimeters apart could under normal operating conditions exceed our exposure limits.  We seek 
further comment on whether addition of a blanket exempt transmitter could cause our exposure limits to 
be exceeded when other compliant transmitters are present, exempt or not.  Additionally, we seek 
comment on whether the blanket exemption as proposed may not be adequate to prevent exposure over 
our limits, for example, in a situation involving multiple high-gain millimeter-wave radiators.  We 
encourage interested parties to comment on the relative costs and benefits of the proposed changes in this 
section, as well as those of alternative approaches.

2. MPE-Based Exemption of Fixed, Mobile, and Portable RF Sources

127. We proposed in the Notice to apply existing mobile exemptions to fixed transmitters 
based on the assumption that both fixed and mobile transmitting antennas would normally operate at least 
20 cm from people and thus, evaluation with respect to MPE limits is appropriate.  Briefly, instead of 
defining an invariant power threshold beyond a certain distance, we propose herein to establish varying 
exemption criteria based on MPE limits for fixed, mobile, and portable RF sources so long as the 
separation distance for the operating frequency is beyond the distance where the reactive near-field 
dominates (i.e., at distances beyond λ/2π, where λ is the free-space operating wavelength).227

a. Single Transmitters

128. Summary.  In addition to the blanket 1 mW exemption threshold proposed above, we 
propose here a revised table in section 1.1307(b)(1)228 that specifies conservative frequency-dependent 
criteria, as derived in Appendix C, to exempt from routine environmental evaluation a single transmitter 
operating with up to a calculated maximum time-averaged effective radiated power given a separation 
distance.  Similar to the blanket 1 mW exemption threshold, these exemption criteria for any single 
transmitter are also independent of service type.

129. Comments.  As discussed above,229 most comments received in response to the Notice
supported the idea of simplifying our criteria and making them consistent across all services.  Some also 
suggested that we consider a “sliding scale”230 or a more detailed scheme for defining exemptions based 
on simple calculation methods.

130. Further Proposal.  Since exposure levels are dependent on power, distance, and 
frequency, we agree that these suggestions for consistent “sliding scale” criteria across all services have 
merit and would improve upon our original proposals for exemption criteria in the Notice.  In addition, 
power levels and frequencies authorized for new types of transmitters in new and existing services are 
subject to frequent change, making it difficult to maintain an up-to-date scheme for exemptions from 
evaluation that is based solely on service category.  Therefore, rather than identify these criteria by 
service, as has been done in the past, we are proposing a revised table for single fixed, mobile, and 
portable antennas that specifies power and distance criteria for each of the five frequency bands used for 
the MPE limits that would apply regardless of service category.  The new proposed criteria are shown in 
Table 1 below.  We propose to apply these criteria to single fixed, mobile, and portable RF sources at 
separation distances from any part of the radiating structure of at least λ/2π in all service categories231 and 
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See § 1.1307(b)(1) in Appendix B infra.

229
See paras. 115 through 118 supra.

230
See para. 115 supra.

231
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below 239 MHz, these exemption criteria do not apply to portable devices that are operated both at less than 20 cm 
from the body and at frequencies below 239 MHz.  In general, less restrictive exemption criteria may be used in 
accordance with the formulas below Table 2 in para. 153 infra, but these portable exemptions are not valid below 
(continued….)
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to use them to determine whether routine evaluation is necessary.  The proposed thresholds in Table 1 are 
based on the general population maximum permissible exposure (MPE) limits with a single perfect 
reflection, outside of the reactive near-field, and in the main beam of the radiator, to be compared with the 
maximum time-averaged effective radiated power.  As discussed in Appendix C, these proposed 
thresholds will generally be conservative in the radiating near-field, but they may not be conservative in 
the reactive near-field.  Reactive near fields dominate at separation distances of less than /2 and may be 
stronger than the fields calculated based on the far-field gain, particularly in the case of electrically short 
antennas.232  In the literature on electrically small antennas, the boundary at the distance λ/2π is also 
referred to as a “radiansphere.”233  The distance equivalent to λ/2π may be calculated in meters from 
47.7/f where f is the frequency in MHz.  Appendix C explains in detail how the criteria were derived for 
Table 1.

Table 1.  Single Fixed, Mobile, and Portable Transmitting Antennas Proposed to be Subject to 
Routine Environmental Evaluation

Transmitter Frequency Threshold ERP

(MHz) (watts)

Regardless of ERP, evaluation is required if the separation distance from the radiating structure, R,
is less than λ/2π, where λ is the free-space operating wavelength, unless the available maximum 
time-averaged power is less than one milliwatt.  In addition, evaluation is required if the ERP in 
watts is greater than the value given by the formula below for the appropriate frequency, f, in MHz 
at the separation distance, R, in meters.

0.3 – 1.34 ERP ≥ 1,920 R²

1.34 – 30 ERP ≥ 3,450 R²/f²

30 – 300 ERP ≥ 3.83 R²

300 – 1,500 ERP ≥ 0.0128 R²f

1,500 – 100,000 ERP ≥ 19.2 R²

131. In the context of the proposed Table 1, we propose to define ERP,234 as the product of the 
maximum time-averaged power delivered to the antenna235 and its maximum gain in any direction relative 

(Continued from previous page)                                                            
300 MHz.  Thus, there are no exemption criteria below 239 MHz proposed for portable devices other than the 1 mW 
blanket exemption.

232
Environmental Protection Agency, Near-Field Radiation Properties of Simple Linear Antennas with Applications 

to Radiofrequency Hazards and Broadcasting, Tell, Richard A., ORP/EAD 78-4, June 1978.

233
See e.g., Proceedings of the IRE, The Radiansphere Around a Small Antenna, Wheeler, Harold A., 1959.

234
The equivalent isotropically-radiated power (EIRP), defined as the product of the maximum time-averaged 

power delivered to the antenna and its maximum gain in any direction relative to an isotropic antenna, equals 1.64 
times the ERP.  ERP can be derived from the power spectral density (PSD) (e.g., W/m2/MHz) if the bandwidth 
(BW) is known, as ERP = PSD * BW * 4πR2 / 1.64, where R is the distance used to determine the PSD and 
generally will not be the separation distance used for determination of exemption.  This assumes that power spectral 
density was determined in the far-field of an antenna.

235
To obtain the maximum delivered power from a source having finite internal impedance, the impedance of the 

load is that of the antenna which may not necessarily be matched, that is, delivered power excludes reflected and/or 
dissipated power not transferred to the antenna.  
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to a half-wave dipole. The maximum gain is the largest far-field total power gain relative to a dipole in 
any direction for all transverse polarization components.  The maximum time-averaged power delivered 
to the antenna is averaged over any 30 minute time period for fixed sources and is averaged over a period 
inherent to the device transmission characteristics for mobile and portable sources.236  The term 
“separation distance” in Table 1 is defined as the minimum distance in any direction, from any part of the 
radiating structure of a transmitting antenna or antenna array, to the body of a nearby person.  For these 
exemptions to apply, we propose that separation distance shall be required to be maintained for all 
persons, including those occupationally exposed, during operation at the ERP used for comparison to the 
applicable formula in the table above.237  The table above would strictly apply only to single transmitters; 
however, we propose that it may also be used with multiple fixed transmitters in conjunction with the 
summations discussed in paragraph 141, or it may be used with multiple mobile or portable transmitters 
within the same device in conjunction with the summations discussed in paragraph 164, but we propose 
that these two types of permissible summations may not be used together.238

132. To the extent that the separation from the source is beyond the distance to the reactive 
near-field region (R ≥ λ/2π), the proposed criteria in Table 1 may also be applied to portable devices, as 
defined in section 2.1093, or to any antenna operated within 20 cm of the body, or to mobile devices, as 
defined in section 2.1091, operated at least 20 cm from the body.  Somewhat less restrictive specific 
exemptions from routine evaluation proposed later in this document may be applied regardless of λ/2π at 
any distance between 0.5 and 40 cm from the body of a nearby person for both single and multiple 
transmitters, regardless of service classification.239  Taken together, either of these proposed exemption 
criteria, whether MPE-based or SAR-based, if adopted, would be applied at distances between λ/2π and 
40 cm.  However, we would apply the SAR-based exemption criteria in cases in which the separation 
distance is less than λ/2π but more than 0.5 cm, and only at frequencies between 300 MHz and 6 GHz.
Also, we would apply the MPE-based exemption criteria exclusively in cases in which the separation 
distance is greater than 40 cm at frequencies between 300 MHz and 6 GHz.  Finally, we would permit the 
proposed SAR-based exemption criteria to be combined with the proposed MPE-based exemption criteria 
for multiple transmitting antennas within the same device where some antennas are between 0.5 and 40 
cm from the body and others are at a greater distance.240

133. The formulas in Table 1 are based on worst-case calculations, and it is important to 
remember that these proposed criteria are intended to identify only situations where further evaluation is 
necessary.  As these proposed exemption criteria are intended to be worst-case, they do not necessarily 
indicate that a transmitting station is not in compliance with the Commission’s exposure limits; rather 
they simply point to the need for a more detailed analysis to determine if evaluation is necessary.  

134. We expect that this approach to exemption will provide ease of application for licensees 
and provide a better level of understanding for the public.  Also, these proposed criteria are reliably and 
consistently quantifiable. We agree with those that commented in response to the Notice that complex 
exemption criteria would essentially create the same burden as the routine evaluations they would be 
intended to excuse and thus would offer no real benefit to licensees.  Similarly, in the reactive near-field
region at R < λ/2π, development of more complicated general exemptions beyond those proposed here 
may broaden their applicability but would certainly require a more complex exemption formulation.  
Additionally, as some commenters pointed out,241 a relatively simple approach to exemptions would be
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useful to persons who seek a simple tool for independent confirmation of the distance from an individual 
antenna which would strongly indicate compliance with our rules.  Also, broad applicability coupled with 
a sound technical basis should help provide assurance that additional sources of RF energy do not result 
in non-compliance with our RF exposure limits.  Finally, we note that not all Commission licensees are 
expert in RF exposure matters, and a simple set of criteria based on readily evident information, i.e., 
frequency, power, and distance, will help ensure understanding and compliance with our regulations.

135. We propose to apply the power and distance criteria consistently across all services.  No 
commenter took issue with this original general proposal in the Notice, and we can find no reason to treat 
like facilities differently from an RF exposure perspective based solely on the nature of the service 
provided.  While we recognize that services in the past have been exempt because they only involve 
occupational exposure,242 we are basing these exemptions across all services on the general population 
exposure limits.  By basing our exemption criteria on power and separation distance according to 
operating frequency, we also avoid problems and confusion that may arise when we approve new services 
that may have operating characteristics different from those that already exist.  

136. We acknowledge that the trade-off in the simplicity of the exemption guidelines we 
propose may, in some cases, lead to evaluations that a more complex formulation for exemption might 
have excused.  We suggest that this conservative approach in conjunction with the greater simplicity 
afforded by our exemption guidelines would be likely to offer an additional layer of utility in contrast to 
more complicated evaluation procedures in our guidance documents.  A more detailed evaluation can be, 
and often is, a simple mathematical calculation that demonstrates compliance, but our ongoing policy to 
consider other methods and procedures if based on sound engineering practice does not preclude other
more complex procedures which sufficiently demonstrate compliance.  In the simple case of a roof-
mounted antenna or a directional antenna, a routine evaluation can often take into account relevant 
characteristics of the antenna and the site to readily demonstrate compliance through a calculation.  In a 
more complex case, we recently permitted the use of finite element method (FEM)-based computational 
modeling as an alternative to finite difference time domain (FDTD)-based computational modeling for 
evaluation of MedRadio devices.243  We seek comment on the expected cost associated with performing 
these calculations compared with existing procedures as well as the benefit of the proposed consistent 
application of these exemption criteria across all services.

137. With respect to our initial proposal in the Notice to exempt low-power single fixed 
transmitters, we now propose to delete the existing mobile power exemptions244 and apply the new 
proposed general fixed transmitter power exemptions to mobile and portable devices as well.  Since the 
mobile services currently listed in section 2.1091(c) operate above 800 MHz and tend to be used in non-
reflective settings,245 the existing power exemption criteria were based on free-space calculations at 20 cm 
using the public MPE limits at approximately 800 and 1,500 MHz, and while they are useful for these 
mobile sources, they are not as generally applicable as the proposed new exemption proposal.  The new 
exemption proposal would allow higher powers at greater distances for both mobile and fixed devices, 
would apply to all services, and would be valid in possibly reflective environments and at lower 
frequencies; however, this proposal would necessarily reduce the exemption power for mobile devices 
used at 20 cm.  For example at frequencies above 1,500 MHz, this proposed MPE-based exemption 
power would be reduced by a factor of 4 to an ERP of approximately 0.75 W at 20 cm, while the 
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proposed SAR-based exemption criteria would allow an ERP of approximately 3 W at 20 cm up to 40 
cm.246  Further, a maximum time-averaged ERP of up to 6.9 W at 60 cm would be exempt for a single 
antenna using the proposed MPE-based exemption criteria.247  We seek comment on whether these 
proposals are acceptable alternatives to the values suggested by CTIA and Cingular in their comments.248  
Devices installed in ceilings at a separation distance of 60 cm (about 2 feet) or greater would be covered 
under these new proposed criteria without special consideration.  We also reiterate here that these 
proposed criteria are simply meant to determine whether an evaluation is required.  Once that has been 
determined, such an evaluation need not necessarily be a complex or difficult task.  As has been and will 
continue to be the case, an affected party may undertake an evaluation in lieu of determining exemption 
status.  Parties that determine that they are not exempt, as well as parties that do not determine exemption 
status, must perform an evaluation.

138. As stated previously, one goal of the general exemptions from routine RF exposure 
evaluation proposed here is to avoid specific exemptions for particular services and ensure a consistent set 
of rules without exceptions.  Thus, we propose to delete the special exemptions from evaluation in the 
Amateur Radio Service in section 97.13(c) of our rules.  We appreciate that amateur radio operators are 
knowledgeable about the appropriate use of their equipment such that separation distances are likely to be 
maintained to ensure compliance with our exposure limits.  However, since the existing amateur 
exemptions are based only on transmitter power and do not consider separation distance or antenna gain, 
exempt transmitting antennas that are unusually close to people could potentially lead to non-compliant 
exposure levels.  For example, a separation distance of at least 24 feet would meet our proposed 
exemption criteria, considering a currently-exempt 50-watt transmitter at VHF in accord with section 
97.13(c) and assuming an antenna gain of 6 dBd.  Existing classification of amateur exposure as 
occupational249 is consistent with use of our proposed general exemption criteria based on general 
population exposure limits because awareness of exposure greater than the general population limits is 
required in all occupational settings, including amateur households.250  Application of the general 
exemptions proposed here to amateur radio installations would preclude the possibility of overexposure 
and require further evaluation only when necessary, giving guidance for both fixed and mobile 
transmitting antennas.  We invite comment as to the impact of this proposal on the amateur community.  
Parties that support maintaining the current exemption based on power alone are requested to explain how 
it provides adequate assurance that the public is protected against exposure to RF energy in excess of our 
limits and the extent of the burden imposed by this proposal.  We encourage interested parties to comment 
on the relative costs and benefits of the proposed changes in this section, as well as those of alternative 
approaches.
  

b. Multiple Fixed Transmitters

139. Summary.  Multiple transmitters are commonly collocated on the same structure, for 
example either a tower or a building.  Also, multiple towers are often collocated close to one another, for 
example on an antenna farm.  Thus, exemptions that apply only to single fixed transmitters are of limited 
practical use in such situations.  Since the use of the proposed exemptions in Table 1 (above) and Table 2 
(below) are limited to single transmitters, we propose here a summation procedure to determine whether
multiple fixed transmitters using these tables are collectively exempt from evaluation.  Mobile and 
portable transmitters within a device are not included in this summation but are considered below.
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140. Comments.  In the Notice, we proposed a separation distance criterion for some fixed 
transmitters.251  As mentioned previously, comments we received suggested we consider a “sliding 
scale”252 or a more detailed scheme for defining exemptions based on simple calculation methods. Based 
on those comments, we proposed in the Further Notice above to define exemptions for single RF sources 
on the basis of power, distance, and frequency.253  As discussed in the Order herein supra,254 many of the 
comments we received involved apportionment of responsibility at multiple-use fixed transmitter sites.  
Although this issue of responsibility was not specifically initiated by the Notice and does not explicitly 
relate to exemptions per se, it does demonstrate the need for consideration of multiple fixed transmitters 
in the development of these proposed exemption criteria.

141. Further Proposal.  To quantitatively exempt multiple transmitting antenna configurations 
and transmitters255 where ambient exposure determined from a previous evaluation (measured or 
computed) may be significant, we propose to apply Table 1 in the previous section to multiple antennas 
operating in the same 30-minute time averaging period256 as follows: a summation of the fractional 
contributions to the exemption threshold for each antenna may be determined by calculating the ratio of 
the maximum time-averaged ERP for the antenna to the appropriate frequency- and distance-dependent 
exemption threshold calculated using either the formulas in Table 1 supra or Table 2 infra, summing 
these ratios, and adding any contributions from RF sources with known SAR257 as well as any significant 
ambient exposure (expressed as the “ambient exposure quotient,” (AEQ), i.e., a fraction of the MPE that 
exists in the environment prior to considering the relevant sources) at a specific location, as defined 
below.  An AEQ greater than 0.05 is considered significant.258  If the total is 1 or more, further evaluation 
would be required.  In addition to ERP, if the configuration of a fixed RF source operating between 300 
MHz and 6 GHz in frequency permits a minimum separation distance between 0.5 cm and 40 cm or less 
than λ/2π, we also propose alternatively to the MPE-based exemption criteria that the SAR-based 
exemption criteria may be used.259

Accordingly, evaluation is proposed to be required if: 
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Where

a = number of fixed RF sources using Table 2 (paragraph 151).

b = number of existing fixed RF sources with known SAR.

c = number of fixed RF sources using ERP, according to restrictions on ERPk.
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Pi  = the available maximum time-averaged power or the ERP, whichever is greater, for RF source i 
between 0.5 cm and 20 cm (inclusive).

Pth,i = the threshold power according to Table 2 for RF source i.

SARj = the maximum SAR reported from the jth fixed RF source.260

ERPk = ERP of RF source k.

ERPth,k = exemption threshold ERP for RF source k, either at a distance of at least 20 cm up to 40 cm 
if using Table 2 or at any distance of λ/2π or greater, if using Table 1 (paragraph 130).

AEQ = the ambient exposure quotient (AEQ) for the general population/uncontrolled Maximum 
Permissible Exposure (MPE)261 limit from an existing evaluation at the site of exposure from 
fixed sources.  AEQ is the sum of the quotient(s) of each ambient power density or field 
strength squared and their respective MPE(s) for a particular frequency, also commonly 
referred to as “fraction of standard.”  Note that the AEQ is due to RF sources not included in 
the ERP summations.

We seek comment on this proposal.  We encourage interested parties to comment on the relative costs and 
benefits of the proposed changes in this section, as well as those of alternative approaches, including as 
referenced above, whether and how certain individual transmitters at a multiple transmitter site can be 
exempted.

c. Summation for RF Sources without Definable Physical Relationships 
is not Required

142. Summary.  Given our summation proposals applicable for exemption of more than one
transmitter depending on whether the transmitters are fixed or are mobile or portable, we posit that 
exposure summation of fixed transmitters with either mobile or portable devices is impractical and is not 
proposed to be required for exemption calculations since there is no inherent spatial relationship between 
fixed transmitters and either mobile or portable devices.  However, we propose that summation of 
multiple mobile and portable transmitters is required when the transmitters are associated with a single 
device.

143. Further Proposal.  While it is reasonable to sum exposure due to all well-characterized 
sources, we see no practical method to quantitatively determine compliance for multiple RF sources that 
have no fixed physical relationship to one another.  There is no definite positional relationship between 
multiple mobile/portable devices or between such devices and fixed transmitters.  However, particularly 
for localized SAR, consideration of the typical spatial separation between RF sources diminishes the 
practical relevance of this issue.  More simply, we expect that the locations of maximum SAR in the body 
from different RF sources do not normally overlap.  For these reasons, summation of potential exposure 
due to spatially uncorrelated sources is not routinely required and is consistent with all known compliance 
activities to date.  First, an environment containing a portable or mobile device may also experience 
highly variable and location-dependent exposure from fixed RF sources.  Since exposure diminishes 
exponentially with increasing distance, additional signal losses occur due to non-line-of-sight conditions 
from distant sources, and separation from fixed sources is typically large, exposure from fixed RF sources 
is normally much less than the limit. Moreover, we expect that exposure from devices near a person’s 
body would generally be more significant than exposure from distant fixed RF sources.  Secondly, 
exposure from each portable or mobile device near a person will generally be highly localized, affecting 
only a specific small area of body tissue and thus may be considered independent of other portable or 
mobile devices close to the body, which would affect another area or areas of body tissue.  Additionally, 
highly localized exposure would not result in significant contributions to whole-body average SAR.  
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Thus, for multiple exempt RF sources without an inherent spatial relationship, regardless of their 
classification as fixed, mobile, or portable, it is not likely that the localized or whole-body SAR limits 
would be exceeded.

144. We therefore propose to not require exemption summations where there is no inherent 
spatial relationship between RF sources.  However, we emphasize that we will continue to routinely 
consider summation of multiple mobile and portable transmitters (including modular transmitters that 
may be installed) for the purpose of evaluation and/or FCC Laboratory test reduction procedures as long 
as these transmitters are within a single device and a clear spatial relationship among multiple transmitters 
within this single device is apparent.  Notwithstanding this policy, we emphasize sections 1.1307(c) and 
(d) of the Commission rules would require further environmental processing if the staff determined, on its 
own or based upon the allegations of an interested party in a written petition, that the particular use of a 
device(s) ordinarily exempt from routine RF evaluation exceed(s) the applicable exposure limits.  We 
solicit comment on this proposed approach to multiple transmitters and on the advantages and 
disadvantages of alternative approaches.  We encourage interested parties to comment on the relative 
costs and benefits of the proposed changes in this section, as well as of any alternative approaches 
identified.

3. SAR-Based Exemption of Fixed, Mobile, and Portable RF Sources

145. Summary.  One of the topics in the Notice was to clarify the procedures for evaluating RF 
exposure from mobile and portable devices.  This included proposals on requirements for: (1) evaluating 
the SAR of certain unlicensed devices authorized under section 15.247;262 (2) RF evaluation of modular 
transmitters;263 and (3) SAR requirements for multiple transmitting devices operating at the same time.264  
The Notice requested specific comments concerning these subtopics and stated that alternative 
suggestions should be justified with detailed documentation, data, or observations relevant to potential 
human exposure from RF emissions.265

146. Comments.  Among comments we received, which included many alternative but not 
necessarily well supported suggestions,266 there was also significant general support in response to the 
Notice for power- and distance-dependent exemption thresholds for portable devices.  IT’IS 
recommended that the Commission issue distance-dependent and frequency-dependent exemption 
thresholds based on worst-case considerations.267  Qualcomm proposed that section 2.1091(c) of the rules 
be amended to state requirements in terms of power level, not technology, for mobile devices.268  Cisco 
stated that a single “frequency independent” power threshold is overly restrictive and noted that it and ITI 
were studying the effects of frequency on SAR values but the complete results of this study were not yet 
available. 269

147. Further Proposal.  In the previous section, we propose exemption criteria strictly based 
on MPE limits for all services.  Here we propose to establish additional exemption criteria based 
primarily on SAR limits for fixed, mobile, and portable RF sources near a human body, when the 
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separation distance may be less than λ/2π.  These proposed additional exemption criteria are applicable 
between 300 MHz and 6 GHz in frequency and between 0.5 cm and 40 cm in separation distance.  We 
seek comment on this proposal.   We encourage interested parties to comment on the relative costs and 
benefits of the proposed changes in this section, as well as those of alternative approaches.

a. Single Transmitters

148. Summary.  In addition to both the blanket 1 mW exemption threshold and the MPE-based 
exemption criteria proposed above, we propose here a frequency-dependent formula in section 
1.1307(b)(1)270 to determine whether a single transmitter operating with up to a calculated maximum 
time-averaged effective radiated power or available maximum time-averaged power, given a separation 
distance, is exempt from routine environmental evaluation.  This proposed exemption threshold, derived 
in Appendix D and based on a simple model of SAR, applies to single transmitters at any prescribed 
separation distance between 0.5 and 40 centimeters.  Similar to the proposed exemptions above, this
proposed exemption threshold is also independent of service type.

149. Comments.  Near-field energy absorption in tissues depends upon both the frequency and 
the separation distance between a user and the RF source.  Issues dealing with frequency- and distance-
dependent thresholds, antenna gain and impedance, traffic-based duty factors, and conducted versus
effective radiated power thresholds were identified in some of the comments in response to the Notice; 
however, detailed analyses and substantiation were generally not given.271  Although well-defined 
thresholds and detailed analyses are thus unavailable from these comments, the need for frequency-, 
power-, and distance-dependent SAR-based thresholds to streamline SAR test requirements were 
expressed both directly and indirectly.

150. Further Proposal.  The need is apparent for simple frequency- and distance-dependent 
average power thresholds to address exemptions from SAR testing of portable devices, such as cordless 
phones and various wireless LAN transmitters.  However, we recognize that there are other important 
variables besides frequency, distance, and power that affect the SAR; these variables include antenna type 
and impedance (and its relationship to RF current) and must be treated conservatively in order to define 
thresholds that will avoid exemption of devices with unusual antenna configurations that could result in a
SAR above the limit.  For the model used to develop our proposal, we found a 4.5 to 7.4 dB margin above 
the SAR calculated for half-wave dipoles was adequately conservative (see Appendix D) to account for 
the possibility of electrically small low-impedance antennas having an associated higher RF current and
magnetic field, potentially resulting in a SAR increase relative to a half-wave dipole.  To qualify for the 
proposed exemption, we would require both the ERP and matched or available conducted power to be 
less than the threshold.  This consideration is to avoid problems with high gain or poorly matched 
antennas.  The derivation of these proposed SAR-based exemption thresholds shown in Table 2 below are
detailed in Appendix D.

151. We propose general frequency and separation distance dependent maximum time-
averaged power thresholds for any RF source (i.e., portable, mobile, and fixed) to support an exemption 
from SAR testing between 300 MHz and 6 GHz in frequency and between 0.5 cm and 20 cm in 
separation distance.  Additionally, in this same frequency range, we propose to extend the values obtained
at exactly 20 cm from that distance to 40 cm for mobile devices so that will be continuous with the 
exemption criteria in Table 1 at 40 cm.  Further, these exemption criteria are proposed to be applied to 
single fixed transmitters at any prescribed separation distance between 0.5 and 40 cm in this same 
frequency range, since there is no restriction on separation distance for sources classified as fixed.

152. The proposed thresholds are derived according to the frequency-, power-, and distance-
dependent criteria for single transmitters.  For convenience, the proposed thresholds for select frequency 
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bands are listed in Table 2 below for select distances.  However, the formulas below the table define the 
proposed SAR-based exemption thresholds in general for either available maximum time-averaged power 
or maximum time-averaged ERP, whichever is greater.272  If the ERP of a portable device is not easily 
obtained, we propose that available power may be used (i.e., without consideration of ERP) for 
comparison with the proposed criteria below only if the device antenna(s) or radiating structure(s) do not 
exceed an electrical length of λ/4.273  As for devices such as “leaky” coaxial distribution systems, RF 
heating equipment, and devices in general where the gain is not well defined but always less than that of a 
half-wave dipole, we propose that the RF power generated by the device may be used in place of the ERP 
in comparison with either the MPE-based or the SAR-based exemptions, depending on separation 
distance and frequency.

153. The proposed exemption threshold, Pth, is defined in terms of maximum time-averaged 
power and in accordance with the source-based time averaging requirements described in section 
2.1093(d)(5).  Time-averaged power measurements are necessary to determine if the maximum output of 
a transmitter is above or below the proposed threshold for exemption or routine SAR evaluation.  The 
power measurement and SAR test procedures required to determine the number and types of SAR tests 
necessary to demonstrate device compliance will be available in procedures established by the OET 
Laboratory at www.fcc.gov/oet/ea.  Information describing the method used to derive these proposed 
frequency- and distance-dependent power thresholds can be found in Appendix D.
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Table 2.  Time-Averaged Power Thresholds for Single Portable, Mobile, and Fixed Transmitting 
Antennas Proposed to be Subject to Routine Environmental Evaluation

We seek comment on this proposal.  We encourage interested parties to comment on the relative costs and 
benefits of the proposed changes in this section, as well as those of alternative approaches.

b. Multiple Portable Transmitters

154. Summary.  As stated previously,274 we propose that summation should be required when 
multiple portable transmitters are associated with a single device.  We propose here a summation to 
determine whether multiple portable transmitters using Table 2 above collectively are exempt from 
evaluation.

                                                     
274

See para. 142 supra.

Distance (cm)

F
re

q
u

en
cy

 (
G

H
z)

0.5 1 1.5 2 2.5 5 7 10 12.5 15 17.5 20 40

0.3 39 65 88 110 130 220 280 360 430 490 550 610 610

0.45 22 44 67 89 110 230 320 460 570 690 800 920 920

0.835 9.2 25 44 66 90 240 390 640 880 1100 1400 1700 1700

0.9 8.3 23 42 63 88 240 400 670 920 1200 1500 1800 1800

1.45 4.3 15 30 50 74 250 460 870 1300 1800 2300 3000 3000

1.8 3.5 13 26 45 67 240 450 860 1300 1800 2400 3060 3060

1.9 3.4 12 26 44 66 240 440 850 1300 1800 2400 3060 3060

2.45 2.7 10 22 38 59 220 420 820 1300 1800 2400 3060 3060

3 2.3 9.0 20 35 53 210 400 790 1200 1700 2400 3060 3060

5.2 1.5 6.3 15 26 42 170 350 730 1200 1700 2300 3060 3060

5.8 1.4 5.9 14 25 40 170 340 720 1100 1700 2300 3060 3060

Evaluation is required if either matched conducted or effective radiated power (ERP) is greater than:
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155. Comments.  In the Notice, in our proposal for exemption of transmitter modules, we 
discussed how devices may incorporate multiple modules for simultaneous transmission.275  As 
demonstrated in Appendix H,276 we received numerous comments regarding treatment of multiple 
transmitters in device evaluation.  Although the issue of multiple transmitters was not specifically related
to exemptions, it demonstrates the need for consideration of multiple portable transmitters in the 
development of these proposed exemption criteria.  Simultaneous transmission over different networks
using today’s technology further demonstrates the need for new proposals for multiple transmitter 
exemptions beyond those provided in the Notice.

156. Further Proposal.  To rationally exempt multiple transmitters, some of which may be 
modular, which are operating at the same time in the same device, further quantitative considerations are 
necessary.  The proposed frequency- and body-to-antenna separation distance-dependent maximum time-
averaged power thresholds for exemption from SAR evaluation given in the formulas below Table 2 
could also apply to a single isolated licensed or unlicensed portable transmitter or to a single isolated 
modular or non-modular portable transmitter that operates in the range of 0.3 to 6 GHz, as long as 
multiple transmitters that operate in the same source-based time averaging period are not present.  A 
conservative extension of these thresholds for use with a set of several transmitters operating at the same 
time in the same device is proposed below for practical application of these thresholds.

157. We propose that the total fraction of the exemption threshold may be determined by 
calculating for each transmitter the ratio of the maximum time-averaged power (either available power or 
ERP, whichever is greater) for the transmitter to the appropriate frequency- and distance-dependent 
threshold calculated using the formulas below Table 2 and then summing these ratios.  If the ratios for all 
transmitters operating in the same time averaging period are included in the sum and the sum is less than 
one, the device (i.e., all transmitters within the device) is proposed to be exempt from routine evaluation.

158. For the case where one or more transmitters are being added to a device containing 
existing transmitters that already required SAR evaluation, we are proposing that the remaining SAR 
margin be used to potentially exempt the additional transmitter(s).  If the sum of the previously measured 
maximum 1-gram average SAR for the existing transmitters is less than 1.6 W/kg and the sum of the 
above defined ratios for the transmitters to be added is less than the ratio of the SAR margin to 1.6 W/kg,
then the additional transmitters are proposed to be exempt from further SAR evaluation.  As an example, 
for a device with an aggregate maximum measured SAR of 0.9 W/kg for the existing transmitters, the 
margin is 0.7 W/kg (which is 1.6 W/kg minus 0.9 W/kg), and the ratio of the margin to 1.6 W/kg is 0.44; 
so if the sum of the power threshold ratios for the additional transmitters is less than 0.44, then the 
additional transmitters would be exempt from further SAR evaluation for the specific host configurations.  
We also propose that, in order to use exemption criteria for multiple transmitters, each additional 
transmitter being added to a device must also be exempt from evaluation for this to apply to avoid small 
incremental contributions that might approach our exposure limit.

159. Conventionally, the use of maximum time-averaged power requires that the power (and 
SAR) of multiple transmitters operating in the same time averaging period be summed even if they do not 
transmit at the same instant.  For the purpose of implementing exemption thresholds of products that can 
operate with multiple transmitters, the proposed formula below must take into consideration all 
transmitters that can operate at the same time and transmit with or without overlapping transmissions to 
determine if evaluation exemption applies.  The proposed values for Pi and SARj are determined 
according to the source-based time averaging requirements of section 2.1093(d)(5), and summing these 
values represents conservatively the maximum calculated exposure.  As the extent of overlapping 
transmissions may vary among individual products and host configurations, the details of how to conduct 
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evaluations and determine compliance are generally addressed in FCC Laboratory test procedures.  For 
transmitters operating in the same device and in the same time averaging period, we propose that 
evaluation is required if:
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Where

a = number of portable transmitters that use Pth, including existing transmitters and those being 
added.

b = number of existing portable transmitters with known SAR.

c = number of portable transmitters using ERP, including existing transmitters and those being 
added.

Pi  = the available maximum time-averaged power or the ERP whichever is greater for portable 
transmitter i.

Pth,i = the threshold power according to Table 2 above for portable transmitter i.

SARj = the maximum SAR reported for equipment certification from the jth portable transmitter in the 
device.

ERPk = ERP of portable transmitter k.

ERPth,k = exemption threshold ERP for portable transmitter k, either according to Table 2 above or Table 1 
above, as applicable.

160. The above proposed summation scheme for multiple transmitters makes the conservative 
assumption that antennas that are at the same body-to-antenna or radial distance are also at the same 
location; that is, the antenna-to-antenna or lateral distance would be zero such that SAR distributions will 
always overlap to the maximum extent.  We seek comment on this proposal.  We note that, for some types 
of equipment, the FCC Laboratory has used the lateral distance between antennas and measured peak 
SAR locations to reduce testing requirements.  This is particularly useful for antennas in portable 
radiotelephones held against the body where the SAR distributions from antennas located in different 
parts of the phone do not overlap significantly.  This lack of overlap is due to the fact that the lateral 
distance is large compared to the radial distance.  Accordingly, for some specific types of equipment 
where certain FCC Laboratory procedures apply, consideration of lateral separation has already been 
implemented in these procedures to streamline evaluation requirements, and this will continue.  However, 
since the necessary lateral antenna-to-antenna or SAR peak location separation distance to avoid 
significant SAR overlap is a complex function of the radial antenna-to-body distance and antenna 
characteristics, we are proposing not to allow a general exemption from routine evaluation based on 
lateral distance at this time.  We encourage further development and implementation of more efficient 
evaluation procedures in this area by the Laboratory and others.  We request interested parties to 
comment on the relative costs and benefits of the proposed changes in this section, as well as those of 
alternative approaches.

c. Multiple Portable and Mobile Transmitters

161. Summary.  Devices such as cell phones typically contain only portable transmitters; but 
devices such as laptops may contain a combination of portable (≤ 20 cm) and mobile (> 20 cm)
transmitters.  Summation is required when multiple mobile and portable transmitters are associated with a 
single device.  We propose here a summation to determine whether multiple mobile and portable 
transmitters using either Table 1 or Table 2 above collectively are exempt from evaluation.
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162. Further Proposal.  A device may contain a combination of portable and mobile 
transmitters, that is, some at less than 20 cm and some at greater than 20 cm separation distances from the 
body, respectively.  Other devices may contain either only mobile or only portable transmitters.  In any 
case, the fractional contributions to the threshold can be determined according to our proposal by 
calculating for each transmitter the ratio of the maximum time-averaged power (matched conducted 
power and/or ERP, as appropriate) for the transmitter and comparing to the appropriate frequency- and 
distance-dependent threshold using the equations in Table 1277 and below Table 2278 and then summing 
those ratios.  If the ratios for all transmitters in a device operating in the same time averaging period are 
included in the sum and the sum is less than one, the device (i.e. all transmitters within the device) is 
proposed to be exempt from routine evaluation.  We propose that all transmitters must be included in the 
summation of multiple transmitters in a device, including those that may be added subsequently under our 
permissive change authorization procedures.

163. For devices that have already been evaluated for compliance based on SAR, if one or 
more portable transmitters are being added, the additional transmitters are proposed to be exempt from 
further evaluation if all of the following conditions apply: (1) the summation of the ratios of either the 
available maximum time-averaged power or the ERP, whichever is greater, for the portable transmitters to 
be added and existing portable transmitters that do not require SAR evaluation to the threshold powers
according to the formulas below Table 2; (2) the ratio of the summation of previously measured 
maximum 1-gram average SAR for the existing portable transmitters to 1.6 W/kg; and (3) the summation 
of the ratios of the maximum time-averaged ERP for mobile transmitters to the exemption thresholds
according to either Table 2 or Table 1 above, as applicable – all sum to less than one.

164. As discussed in previous sections, we propose that the use of maximum time-averaged 
power would require that the power (and SAR) of multiple transmitters operating in the same time
averaging period be summed even if they do not transmit at the same instant.  For the purpose of 
implementing exemption thresholds of products that can operate with multiple transmitters, we propose 
that the applicant take into consideration all transmitters that can operate within the same time averaging 
period and transmit with or without overlapping transmissions using the formula below.  The values for 
Pi, SARj, and ERPk, where applicable, are proposed to be determined according to the source-based time
averaging requirements of sections 2.1093(d)(5) and 2.1091(d)(2), and the sum of those values represents 
conservatively the total calculated exposure.  The proposed formula may be used even if some of the three 
terms do not apply (i.e., where those terms would be zero).  As the extent of overlapping transmissions 
may vary among individual products and host configurations, FCC Laboratory test procedures may 
address the details of how to conduct evaluations and determine compliance for specific types of devices.

Accordingly, for transmitters operating in the same device and in the same time averaging period, we 
propose that evaluation is required if: 
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Where

a = number of mobile or portable transmitters that use Pth, including existing transmitters and those 
being added.

b = number of existing mobile or portable transmitters with known SAR.
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c = number of mobile or portable transmitters using ERP, including existing transmitters and those 
being added.

Pi  = the available maximum time-averaged power or the ERP, whichever is greater, for mobile or 
portable transmitter i.

Pth,i = the threshold power according to Table 2 above for portable transmitter i.

SARj = the maximum SAR reported for equipment certification from the jth mobile or portable 
transmitter in the device.

ERPk = ERP of mobile or portable transmitter k.

ERPth,k = exemption threshold ERP for mobile or portable transmitter k, either according to Table 2 
above or Table 1 above, as applicable.

165. The ambient exposure quotient (AEQ) proposed to be applicable in the summation of 
multiple fixed sources is not proposed to be applicable in the summation of multiple mobile and portable 
sources, because AEQ could vary significantly depending on the spatial location of the device and is thus 
indeterminate.279  We seek comment on this proposal.  We encourage interested parties to comment on the 
relative costs and benefits of the proposed changes in this section, as well as those of alternative 
approaches.

d. Portable Transmitters with Operating Frequencies above Six 
Gigahertz or at Distances Greater than λ/2π

166. The proposed portable device exemptions280 above are derived from SAR and apply only 
at frequencies below six GHz, because only power density exposure limits apply at higher frequencies.  
Thus, the third term involving ERP in the formula above (para. 164 but only using Table 1 for ERPth,k

values) would be the only term used for the purpose of the development of a proposed exemption 
determination of multiple transmitters for devices operating above 6 GHz.  We therefore propose that 
above 6 GHz, the more conservative exemptions using the equations proposed in Table 1 must be used for 
portable devices if the separation distance is greater than λ/2π,281 again using only the third term involving 
ERP in the formula above.  In general, any RF source operating above 6 GHz may use only the blanket 1 
mW exemption and the MPE-based exemption in Table 1.  We seek comment on this proposal.  We 
encourage interested parties to comment on the relative costs and benefits of these proposed changes, as 
well as those of alternative approaches.

C. Evaluation of Portable Devices

167. Generally, we propose that our policy on recommended best practices for evaluation 
techniques should be contained in our Bulletins and in other supplemental materials, such as the OET 
Laboratory Knowledge Database (KDB).282  Evaluation documentation is typically submitted individually 
as part of the licensing or equipment authorization process and the Commission has the discretion to 
decide whether any particular routine evaluation process adequately demonstrates compliance with its
exposure limits.  Changes in technology of devices being evaluated and in the evaluation technology itself 
make this a rapidly evolving area that is more readily guided by good engineering practice rather than 
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specific regulations.283  Further, the process of evaluation itself can be objectively verified even when 
various methods are used.  We therefore propose to remove material from the rules, as specifically 
described below, that is more properly addressed by our guidance on evaluation procedures by 
measurement and computation.  This guidance will continue to be updated as necessary in our Bulletins 
and in other supplemental materials such as the KDB.

1. Consistency in Usage of Any Valid Method for SAR Computation

168. Summary.  In the Order,284 we corrected an inconsistency in our rules to allow either 
computation or measurement for medical devices in both sections 95.1221 and 1.1307(b)(2) of our rules, 
but when computation is used, these rules only allow one specific method.  Here we propose to allow any 
valid computational method by removing from our rules the reference to this specific method.  We also 
propose to apply only the 1 mW blanket exemption to medical implant devices.

169. Further Proposal.  In the Order adopted herein,285 we modified section 95.1221 of our 
rules to remove an inconsistency with section 1.1307(b)(2).  This modification allows additional 
flexibility for MedRadio Service transmitters to demonstrate compliance with SAR limits in section 
2.1093 by either finite difference time domain (FDTD) analysis or the submission of SAR measurement 
data, with the Commission retaining the option of requesting measurement data to support an FDTD 
analysis, if appropriate.  There are other numerical methods that provide equivalent results to FDTD.  For 
example, finite integration technique (FIT) and finite element method (FEM) are two of many examples 
of discrete computational approximations to Maxwell’s equations286 that, when appropriate, may also 
acceptably predict RF fields in biological media.  We are thus proposing to modify the language in 
sections 1.1307(b)(2) and 95.1221 to allow any valid computational method by removing from our rules 
specific references to FDTD.287  However, we received significant comments to the Notice concerning the 
reliability of FDTD calculations that would also be of concern for any other numerical method that may 
be used.288  Thus, we also propose in these sections of our rules to ensure that both the software and 
models used to compute results submitted to the FCC are fully validated and use standard protocols.  
Specifically, we propose that computational modeling “must be supported by adequate documentation 
showing that the numerical method as implemented in the computational software has been fully 
validated; in addition, the equipment under test and exposure conditions must be modeled according to 
protocols established by numerical computation standards or available FCC procedures for the specific 
computational method.”289  We seek comment on these proposals. We encourage interested parties to 
comment on the relative costs and benefits of the proposed changes in this section, as well as those of 
alternative approaches.
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2. Removal of Minimum Evaluation Distance Requirement from Rules for 
Frequencies above Six Gigahertz

170. Summary.  Currently section 2.1093(d) of our rules requires measurements and 
calculations to demonstrate compliance for devices operating above six gigahertz (GHz) to be made at a 
minimum separation distance of five centimeters.  We propose to remove this distance limitation from our 
rules since it appears to be outdated by technological developments.

171. Section 2.1093(d) of our rules states that “[m]easurements and calculations to 
demonstrate compliance with MPE field strength or power density limits for devices operating above 6 
GHz should be made at a minimum distance of 5 cm from the radiating source.”  IEEE C95.1-1991 which 
was a significant consideration in determining our current exposure limits recommended a minimum 
measurement distance of 20 cm, but we anticipated future revisions of IEEE’s standard to include a 
minimum 5-cm measurement stipulation.  In specifying a 1 cm2 area for averaging the spatial peak MPE, 
IEEE Std C95.1-2005 states that 1 cm2 is “a practical limit for spot size at 5 cm or 3 probe diameters 
(whichever is greater) from an RF source for assessing compliance with the MPE to avoid undesirable 
coupling between the probe and the source.”290  Consistent with the IEEE standard, we use 1 cm2 as a 
spatial peak averaging area in deriving our 1 mW blanket exemption above 6 GHz proposed herein.291  
Accordingly, we now propose that accurate measurement over a single square centimeter (or less) is 
possible considering currently available probes, which have diameters as small as approximately 5 mm 
(and which would equate to a three-probe diameter minimum measurement distance of 1.5 cm).  
Additionally, evaluation may also be based on computation, for which there may be no practical 
limitation on minimum distance.

172. Further Proposal.  There is no apparent reason why measurement or calculation to 
demonstrate compliance with MPE field strength or power density limits could not be achieved at 
distances of less than five centimeters, provided, of course, that proper equipment and techniques are 
used. The 5-cm minimum distance appears to be no longer appropriate, and we therefore propose to 
remove it.  Further, as discussed previously, we propose that such specific guidance on evaluation is
generally inappropriate for the rules and will be documented in our Bulletins or other supplemental 
materials.292 We seek comment on this proposal.  We encourage interested parties to comment on the 
relative costs and benefits of the proposed changes in this section, as well as those of alternative 
approaches.

3. Technical Evaluation References in Rules

173. Summary.  In the Order we amended section 2.1093(d)(3) to reference the OET 
Knowledge Database (KDB),293 which provides supplemental technical evaluation information and 
references to informative technical evaluation standards as guidelines, instead of directly referencing such 
resources in our existing rules.  Here we propose to utilize this concept elsewhere within our rules.

174. Further Proposal.  Consistent citation to OET Bulletin 65 in general was resolved in the 
Order for those rules discussed in the Notice;294 however citations in specific rule sections not raised in 
the Notice similarly can lead to out-of-date references or confusing interpretations.  As with our action in 
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the Order, we propose to eliminate references in our rules to outside documents or specific editions of 
OET Bulletins and supplements when offering guidance on acceptable procedures for evaluating 
compliance.  Thus, we specifically propose to remove the reference to IEEE Std C95.3-1991 in section 
24.51(c).  However, we also note and seek comment on the potential implication of this overarching 
general proposal as it may affect cross-references by other federal agencies that may utilize our existing
guidance that we are proposing to discontinue.  Specifically, we note Federal Railroad Administration, 
Department of Transportation, 49 CFR 236, Appendix E, section (h)(2), which mentions our exposure 
limits along with OET Bulletin 65 and some of its supplements, including Supplement C which has been 
retired as a result of our action in the Order supra.295  We seek comment on the above proposal. We 
encourage interested parties to comment on the relative costs and benefits of the proposed changes in this 
section, as well as those of alternative approaches.

D. Mitigation

175. As stated previously, mitigation matters involve post-evaluation procedures to ensure that 
our exposure limits are not exceeded.  Such measures include labels, signs, barriers, occupational training, 
and enforcement.  Here we review in detail our definitions related to power and clarify issues related to 
the transient exposure of untrained individuals in controlled environments for short periods of time and 
the proper use of averaging time, whether “source-based” or “behavior-based.”  In this context, we 
propose that “behavior-based” refers to circumstances where specific behavior may be necessary to 
maintain compliance.  Additionally, we propose to provide further guidance on specific mitigation actions 
such as proximity restriction and disclosure requirements for fixed RF sources.

176. Fixed RF sources are physically attached to one location, sometimes temporarily, and are 
not able to be easily moved to another location while transmitting.296  Here we clarify general population 
and occupational exposure requirements, as well as controlled and uncontrolled exposure requirements, 
and propose components of RF safety programs, where necessary, based on more recent developments in 
this area.  We also clarify the applicability of occupational exposure limits to transient untrained 
individuals in controlled environments and establish access restriction and disclosure requirements near 
fixed sources.  As we use the term “exposure limits” herein for fixed RF sources, we are referring to the 
exposure limits without consideration of “behavior-based” time averaging for indefinite time periods.  
That is, brief exposure levels higher than the limits, with appropriate controls (except for transient 
individuals above the occupational limit), may be permitted for shorter exposure times, as long as the 
average exposure over the specified averaging time is less than the limits.  

1. Transient Exposure in Controlled Environments near Fixed RF Sources

177. Summary.  Our definition of the term “transient persons” in section 1.1310 of our rules 
could be subject to varying interpretations.  Thus, we seek to clarify by proposing a definition of transient 
exposure with respect to averaging time, where transient individuals in controlled environments should 
not be exposed in excess of the general population limit considering averaging time, and not in excess of 
the occupational limit for continuous exposure at any time.
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178. Further Proposal.  Since 1996, we have had rules that allow occupational exposure levels 
to apply to individuals that are transiently exposed if they are made aware of their exposure, even though 
the exposure is not a consequence of their employment.  In the Order adopted herein, we established
paragraph (e)(1) of section 1.1310 of our rules, which states “[l]imits for occupational/controlled 
exposure also apply in situations when a person is transient through a location where 
occupational/controlled limits apply provided he or she is made aware of the potential for exposure. … 
[T]raining is not required for transient persons, but they must receive written and/or verbal information 
and notification (for example, using signs) concerning their exposure potential and appropriate means 
available to mitigate their exposure.”297  In the course of this proceeding, it became apparent that this 
language could be subject to differing interpretations.  We seek to clarify the applicability of transient 
exposure and how to apply our exposure limits in controlled environments with respect to averaging time.  
Since transient exposure assessment involves consideration of averaging time, we will propose a 
clarification of averaging time.

179. The 1992 ANSI/IEEE guidelines specify two sets of exposure limits based on the 
“environment” in which the exposure takes place.  These environments are classified as either 
“controlled” or “uncontrolled.”  Controlled environments are defined as locations where “there is 
exposure that may be incurred by persons who are aware of the potential for exposure as a concomitant of 
employment, by other cognizant persons, or as the incidental result of transient passage through areas 
where analysis shows the exposure levels may be above [the exposure and induced current levels 
permitted for uncontrolled environment but not those permitted for controlled environments].”298  
Uncontrolled environments are defined as “locations where there is the exposure of individuals who have 
no knowledge or control of their exposure.  The exposures may occur in living quarters or workplaces 
where there are no expectations that the exposure levels may exceed [the exposure and induced current 
levels permitted for uncontrolled environments].”299  The NCRP report designates exposure limits in 
terms of “occupational” and “general population” exposure; however, it does not provide specific 
definitions of these terms.300  We generally associate controlled environments with occupational 
exposures, while uncontrolled environments are associated with general population exposure.  Examples 
of controlled environments include fenced areas near tower sites or antennas on rooftops with locked 
access.

180. The NCRP report mentions transient exposure in its section about averaging time.301  It 
states that “the 30-min time-averaging period is responsive to some special circumstances for the public at 
large.  Examples are transient passage by the individual past high-powered RFEM sources, and brief 
exposure to civil telecommunications systems.”302  These “special circumstances” are intended to be 
“brief and non-repetitive,” involving exposure of “only small groups of the population,” where “the 
occupational exposure levels are permitted for such cases.”303  While the former statement seems to 
support the idea that transient exposure simply involves application of the 30-minute time averaging 
criteria which is used to apply the general population exposure limit, the latter statement implies that the 
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occupational limit would apply to “special circumstances” involving brief exposure without any specific 
definition of “brief.”

181. We interpret the terms “transient” and “brief” to imply that the general population 
exposure limits would apply to transient individuals near fixed RF sources within controlled 
environments, considering a time averaging period of 30 minutes.  In a controlled environment and with 
supervision, “behavior-based” time averaging such as moving through a specific area promptly would be
feasible, while we have not found it to be generally feasible in an uncontrolled environment.304  Thus, we 
propose the definition of transient exposure with respect to averaging time to mean general 
population/“controlled,” that is, transient exposure should not exceed the general population limit 
considering 30-minute time averaging in a controlled environment.  Additionally, we propose that 
transient exposure should not exceed the continuous305 occupational limit at any time, accounting for 
source-based time averaging.  In other words, we propose that behavior-based time averaging may be 
used in controlled situations to maintain compliance with the general population exposure limits (this is 
the essence of our transient exposure interpretation), while behavior-based time averaging may not be 
used to maintain compliance with the occupational exposure limits for individuals classified as transient.  

182. As established in the Order adopted herein, occupational personnel must receive written 
and/or verbal information and training.  Transient individuals are currently afforded temporary access to 
controlled areas where only occupational personnel may normally enter, provided they are made aware of 
their potential for exposure.306 In the Order, we clarify this awareness through requiring written and/or 
verbal information to be presented to these transient individuals.307 Here we further propose to also 
require supervision of transient individuals by trained occupational personnel within the controlled area 
where the general population limit is exceeded.308  We clarify herein that transient individuals in a 
controlled area may be any individual who would normally be subject to the general population exposure 
limits in uncontrolled environments, including occupational personnel that have not received training.  In 
the context of satisfying the requirement to present written and/or verbal information to transient 
individuals and occupational personnel within controlled environments, we also clarify here that written 
information may include signs, maps, or diagrams showing where exposure limits are exceeded, and 
verbal information may include prerecorded messages.  

183. Averaging time is an intrinsic part of the existing exposure limits, and as such, our intent 
is that averaging time may be used whenever there is adequate control over time of exposure.309 As we 
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have proposed here for transient exposure, where the general population limit is exceeded (but not the 
occupational limit) and adequate controls are in place, averaging time may be used to comply with the 
general population limit.310  For example, a transient individual walking in a controlled area may be 
exposed above the general population limit in one location and below this limit in another location, but 
the average over any 30-minute time period should be compliant with the general population limit.  We 
seek comment on all of these proposals to better define transient exposure conditions beyond what has 
already been adopted in the Order herein.  Specifically, we solicit comment on the expected cost 
associated with requiring supervision of transient individuals, where licensees would benefit from 
compliance certainty.  We encourage interested parties to comment on both the relative costs as well as 
the benefits of the proposed changes in this section, as well as those of alternative approaches.

2. Proximity Restriction and Disclosure Requirements for Fixed RF Sources

184. Summary.  In response to comments received in this proceeding, we propose specific 
training, access restriction, and signage requirements for fixed transmitter sites considering recent 
standards activity working toward defining industrial RF safety programs.  Following the lead of IEEE 
Std C95.7-2005, we propose to define categories which require different mitigation actions depending on 
the level of exposure in an area.

185. Further Proposal.  In the course of this proceeding, we received comments urging further 
guidance and clarification on specific mitigating actions that are sufficient to control radiofrequency (RF) 
exposure to maintain compliance with the limits.311  Thus, we propose training, access restriction, and 
signage requirements for fixed transmitter sites considering recent standards activity working toward 
defining industrial RF safety programs.  In particular, we use, in part, a combination of certain concepts, 
programs, specifications, and actions contained in IEEE Std C95.7-2005,312 IEEE Std C95.2-1999,313

NCRP 2002 Letter Report,314 and Chapter 2.4 of the NAB Engineering Handbook315 in the derivation of 
our proposed rules.  These documents include details, such as specification of types of signs and when 
certain signs are appropriate, proper usage of access restrictions, and subjects to be included in 
appropriate training programs depending on the anticipated level of exposure.  The Commission realizes 
that rigid requirements may not be practical in all cases, but clear rules that can be followed where 
feasible can help avoid both inadvertent over-exposure and unnecessary public concern.  To be specific as 
to how our proposals would be implemented, we provide example scenarios herein and seek comment on 
these issues.
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186. While IEEE Std C95.7-2005 is intended as a set of guidelines to avoid potentially 
hazardous exposures to RF sources and suggests that “other schemes may be equally effective,” we 
propose to develop a set of specific mandatory rules to establish accountability among licensees and 
operators of fixed transmitters authorized under our rules so as to protect occupational personnel and the 
general public from exposure above our limits.  We note that fixed radio transmitters are no longer 
located only on towers or facilities such as utility poles.  Radio transmitters and their antennas have been 
deployed in a wide variety of forms, often designed as trees, chimneys, or panels on a building for 
aesthetic reasons, and their presence therefore might not be obvious.  We realize that each transmitter site 
is different and that a wide range of exposure environments may exist, and so we seek comment on how 
to simultaneously provide flexibility and certainty to licensees and site owners while at the same time 
ensuring enforceable compliance with our exposure limits.

187. IEEE Std C95.7-2005 and other technical references316 discuss the potential for RF 
sources to interfere with medical or other devices at field levels lower than the Commission’s human 
exposure limits for the general population.  Medical devices are regulated by the Food and Drug 
Administration (FDA).  However, the Commission works with the FDA to address the potential for 
electromagnetic interference to the normal function of medical devices.  Further, electro-explosive 
devices oversight and standards exist through the Occupational Safety and Health Administration 
(OSHA), Mine Safety and Health Administration (MSHA), and the National Fire Code (NFC).  The 
Commission’s exposure rules are intended to limit exposure of humans, not devices, to a specified 
acceptable level of RF energy.  Thus, the Commission is specifically not considering in its proposal 
portions of IEEE Std C95.7-2005 that involve compatibility with medical devices, implants, or electro-
explosive devices.

188. Additionally, the Commission rules do not presently establish limits on induced body 
current, contact current, or contact voltage, and in ET Docket 03-137 did not consider whether to 
introduce limits on these quantities.  Adoption of these aspects would be a change to our exposure limits, 
and thus considering them is outside of the scope of this Further Notice.  However, we do consider these
aspects in the Inquiry below.317

189. IEEE Std C95.7-2005 offers one solution for implementing an RF safety program by 
classifying exposure locations into one of four categories and specifying appropriate RF safety program 
elements for each category.318  Relating terminology of Commission exposure limits to this IEEE standard
for the purpose of this discussion, the general term “action level” used in the IEEE standard should be 
considered equivalent to the Commission exposure limit for the general population in an uncontrolled 
environment;319 similarly, the general term “exposure limit” used by the IEEE should be considered 
equivalent to the Commission exposure limit for occupational personnel in a controlled environment.  We 
emphasize that the general population exposure limit is a legal limit enforced by the Commission and 
should not be considered as merely action guidance, nor does this proposal suggest any different exposure 
limit than those currently in effect.  The proposed mitigation actions in this section are meant to 
supplement the exposure limits themselves by facilitating compliance with them.

190. We propose to adapt the four IEEE Std C95.7-2005 categories as follows: Category One 
– locations where operational characteristics of sources would not cause the exposure limit for the general 
population to be exceeded; Category Two – locations where the exposure limit for the general population 
would be exceeded but not the exposure limit for occupational personnel; Category Three – locations 
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AAMI TIR18:2010; IEEE Std C95.7-2005.

317
See para. 205 infra.

318
Note that exempt locations in relation to an RF source (see paras. 113 through 165 supra herein) or intrinsically 

compliant devices would fall into Category One.  See also paras. 190 and 196 infra.

319
See IEEE Std C95.7-2005, Section 1.3.
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where the exposure limit for occupational personnel would be exceeded and has the potential to exceed 
this limit by up to a factor of ten; Category Four – locations where the exposure limit for occupational 
personnel would be exceeded by at least a factor of ten or where there is a possibility for serious contact 
injury such as a severe burn, permanent tissue damage, or electrocution.  For a visual depiction of these 
proposed categories and a general summary of the corresponding signage symbology, refer to Figure 1 
below, adapted from IEEE Standards C95.7-2005 and C95.2-1999, since these categories have been 
amended slightly from their definition in IEEE Std C95.7-2005 to establish clearly enforceable 
boundaries.  As further elaborated in our proposal, we seek to unambiguously define boundaries between 
each category based on the maximum time-averaged power over the appropriate time averaging period 
(six minutes for occupational or 30 minutes for general population).  We seek comment on our proposed 
mitigation requirements.  Specifically, we request comment on anticipated costs related to implementing 
this proposal for clear definition of compliance boundaries, given that most sites already likely comply 
with these proposed requirements, and we intend to allow sufficient time for licensees to inspect each of 
their sites for compliance if there may be any uncertainty.

Figure 1.  Graphical Representation of Exposure Categories and Associated Signage Requirements  

NOTE: Where immediate and serious injury would occur on contact regardless of category, 

is required pursuant to the description of Category Four below.320

Adapted from IEEE Std C95.7-2005 and IEEE Std C95.2-1999.
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191. We propose that the determination of the appropriate category should not be based on 
proposed or existing exemption from routine evaluation321 but instead by an accurate evaluation, 
consistent with our existing recommendations and rules for routine evaluation of compliance by 
measurement or computation.322  Such methods as spatial averaging of equivalent power-density, source-
based time averaging, and specific absorption rate (SAR) determinations may be continue to be utilized 
where appropriate to determine compliance with an applicable limit and/or classification of the 
environment into one of the four proposed categories.  We seek comment on how potential equipment 
failures or non-routine or auxiliary operation that may cause exposure over our limits should be 
considered in the determination of these categories.  For example, for high-power fixed licensed 
operations, we presently require licensees to reduce power or cease operation as necessary to comply with 
exposure limits for persons having access to the site (including the tower, transmitter, transmission lines,
and antenna)

192. We again emphasize that the general population exposure limit for uncontrolled 
environments is a definite legal limit enforced by the Commission.  We propose that the establishment of 
a controlled environment where this limit is exceeded (i.e., a Category Two, Three, or Four environment) 
would generally require some type of “positive restriction on access”323 (referred to herein as positive 
access control)324 and members of the general public should not be expected to be aware of or act on 
posted exposure conditions.  We agree with the IEEE Std C95.7-2005 standard that Category One should 
not include “situations in which compliance with the applicable exposure limit requires some action by 
the exposed person, such as limiting the amount of time spent in certain locations.”325  IEEE’s guidance 
that “physical barriers” are optional for Categories Two and Three appears to be inconsistent with 
maintaining a controlled environment and with existing Commission policy.326  Consider for example the 
case offered by IEEE of a location where signs have been placed where the exposure limit for the general 
population is exceeded and a visually impaired person enters this area.  Signs alone would not likely 
provide an effective control to keep this particular member of the general public from exposure above the 
limit.  Other examples are readily apparent, such as access by non-English speakers and children, who 
may not necessarily be fully aware of conditions necessary to avoid exposure through the use of signs 
alone.  We have in the past allowed only signage without the use of barriers “in a remote area not likely to 
be visited by the public.”327  Similarly, the IEEE suggests that signs alone are sufficient in remote areas.328  
The question becomes one of determining whether an area can be considered “remote.”  Evidence of 
public access, such as litter and trails, has been used by the Commission in past inspections to show that 
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326
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an area is not “remote.”329  As an additional consideration, regions that are over the general population
limit could coincide with locations not under the control of the responsible licensee; therefore easement 
for placement of fences and/or signs may not be feasible.  Thus, we propose and seek comment on the 
feasibility of requiring positive access control for Category Two and the advisability of continuing the 
“remote” designation.  The four proposed categories are discussed in further detail below.

193. Assignment of liabilities and level of cooperation between property owners, managers, 
licensees, and subcontractors may be an issue when implementing a site safety plan.  Section 1.1307(b)(3) 
already requires “licensees whose transmitters produce, at the area in question, power density levels that 
exceed 5% of the power density exposure limit” to share in responsibility for compliance.  We propose 
that this shared responsibility for compliance, elaborated in the Order herein supra,330 also include 
responsibility for mitigating actions.  We seek comment on the extent of the responsibilities of licensees.  
For example, what actions should be required when a transmitting antenna located on top of a building 
generates fields in excess of our exposure limits at an elevated location on an adjacent property that is 
occasionally accessed by service personnel?  We also note that our jurisdiction for determination of 
liability with respect to towers used for communications purposes is not necessarily limited to just 
licensees.331  NCRP’s 2002 Letter Report emphasizes the need for building owners and managers to be 
involved in the implementation of an RF safety program.  In its Appendices C and D, the NCRP’s 2002 
Letter Report also offers examples of appropriate corporate policies, procedures, and lease language to aid 
compliance with our exposure limits.  However, since it is ultimately the licensee that is responsible for 
compliance, we seek comment on how to better encourage cooperation between property owners,
managers, and licensees in the implementation of RF safety programs.

194. The Commission maintains that accurate placement of appropriate signage is important 
and that such placement should make clear both where limits are exceeded and where limits are not 
exceeded.  We have observed postings that imply that occupational limits are exceeded far outside areas 
that approach the general population limit.  Such “over-signage” may result in undue alarm, confusion,
and subsequent disregard of meaningful postings.  According to IEEE Std C95.7-2005, “RF safety signs 
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See, e.g., Notice of Apparent Liability for Forfeiture In The Matter Of Americom Las Vegas Limited Partnership 
Licensee of FM Radio Station KWNZ Carson City, Nevada, Facility ID # 53706, DA 02-3218, November 22, 2002, 
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should be installed before reaching the specific region of concern, but as close as practical, with an 
attempt to avoid demarcating unnecessarily large regions.”332  Similarly, NCRP’s 2002 Letter Report 
states that “[i]nappropriate signage can raise unnecessary concerns.”333  Since each situation is different, 
we propose that those responsible for the placement of signs consider the potential implications of over-
signage, and we will consider compliance with these proposed rules on a case-by-case basis.  
Unnecessary public concern may also arise from placement of a sign with an inappropriate signal word.  
For example, placement of a sign that says “DANGER” or “WARNING” in a location where RF fields 
may only approach the general population exposure limit might raise unnecessary alarm despite 
compliance in the area, since the words “danger” and “warning” imply conditions leading to imminent or 
likely physical harm.

195. IEEE Std C95.7-2005 states that “RF safety awareness training is normally the single 
most important aspect of controlling hazardous exposures to RF energy.”334  We agree that training is 
important, as discussed in the Order.335  Specifically with respect to requirements for appropriate training, 
we propose to consider the topics outlined in Annex A of IEEE Std C95.7-2005 as guidance to be 
referenced in a future revision of OET Bulletin 65.  Regarding AT&T’s comment in response to the 
Notice in this proceeding seeking clarification on what constitutes verbal information,336 we propose that 
either spoken word or pre-recorded audio from an authorized individual qualified to provide such 
instructions on how to remain compliant would be acceptable.  With respect to the allowance in IEEE Std 
C95.7-2005 of training to be optional for Category Two environments,337 we propose that such training is 
optional only for transient individuals who must be supervised, and training would be required for all 
other controlled situations in Category Two and higher categories consistent with the decision in the 
Order.338  Training may include effective web-based or similar programs.

196. We have used the environmental categories and guidance provided in IEEE Std C95.7-
2005 to develop the following specific proposals that the categories below require the specified control 
actions:

 Category One – INFORMATION (Below General Population Exposure Limit):

No signs or positive access controls are proposed to be required; optionally a green 
“INFORMATION” sign may offer information to the public that a transmitting source of RF energy 
is nearby but that it is compliant with Commission exposure limits regardless of duration or usage.  
Labels or signs would not be required for fixed transmitters that can determine that the transmitter is 
“intrinsically compliant” with the general population exposure limit.339
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 Category Two – NOTICE (Exceeds General Population Exposure Limit but Less Than the 
Occupational Exposure Limit):

Signs and positive access control are proposed to be required surrounding the areas in which the 
general population exposure limit is exceeded, with the appropriate signal word “NOTICE” and 
associated color (blue) on the sign.  Signs must contain the content described below.340  However, we 
propose to allow under certain controlled conditions, such as on a rooftop with limited access (e.g., a 
locked door with appropriate signage), “[a] label or small sign attached directly to the surface of an 
antenna … if it specifies a minimum approach distance,”341 to be sufficient signage.  Allowing a label 
or sign to be affixed to an antenna is consistent with our policy for certain low-power fixed 
transmitters operating with a minimum separation distance more than 20 centimeters from the body of 
persons under normal operating conditions and with our decision in the Order of this proceeding 
regarding labeling requirements for fixed consumer subscriber antennas.  Of course, a label affixed to 
an antenna would be considered sufficient only if it is legible at least at the separation distance 
required for compliance with the general population exposure limit in section 1.1310 of our rules.  
We propose appropriate training to be required for any occupational personnel with access to the 
controlled area where the general population exposure limit is exceeded, and transient individuals to
be supervised by occupational personnel with appropriate training upon entering any of these areas.  
Use of time averaging would be required for transient individuals in the area in which the general 
population exposure limit is exceeded to ensure compliance with the time-averaged general 
population limit.  Use of personal RF monitors in the areas in which the general population exposure 
limit is exceeded would be recommended but not required.

 Category Three – CAUTION (Exceeds Occupational Exposure Limit but by No More Than Ten 
Times):

In addition to the mitigation actions required within those areas designated as Category Two, 
additional signs (with the appropriate signal word “CAUTION” and associated color (yellow) on the 
signs), controls, or indicators (e.g., chains, railings, contrasting paint, diagrams) are proposed to be 
required surrounding the area in which the exposure limit for occupational personnel in a controlled 
environment is exceeded.  A label or small sign may be attached directly to the surface of an antenna 
within a controlled environment if it specifies a minimum approach distance where the occupational 
exposure limit is exceeded.  We propose that transient individuals would not be permitted in any area 
in which the occupational exposure limit is exceeded.  Additionally, appropriate training would be 
required for any occupational personnel with access to the controlled area where the general 
population exposure limit is exceeded.  Use of personal RF monitors in the areas in which the general 
population exposure limit is exceeded is recommended but not proposed to be required.  Use of 
personal protective gear (such as properly-worn RF protective suits) is recommended for occupational 
individuals in the areas in which the occupational exposure limit is exceeded.

 Category Four – WARNING/DANGER (Exceeds Ten Times Occupational Exposure Limit or 
Serious Contact Injury Possible):

In addition to the mitigation actions required within those areas designated as Category Three,
“WARNING” signs with the associated color (orange) are proposed to be required where the 
occupational limit could be exceeded by a factor of ten, and “DANGER” signs with the associated 
color (red) are proposed to be required where immediate and serious injury will occur.342  For 
example, “DANGER” signs would be required at the base of AM broadcast towers, where serious 
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injuries due to contact burns may occur.  If power reduction would not sufficiently protect against the 
relevant exposure limit in the event of human presence considering the optional additional use of 
personal protective equipment, lockout/tagout procedures must be followed to ensure human 
safety.343

197. We note that barriers may not be appropriate in all situations for Category Two 
environments, and so we reiterate that we continue to support our suggested exceptions from Appendix B 
of OET Bulletin 65, Summary of 1986 Mass Media Bureau Public Notice on RF Compliance, to not 
require barriers where RF levels exceed the exposure limit in a remote area not likely to be visited by the 
public.344  Additionally, we recognize that there are certain routine circumstances, particularly near 
wireless base station antennas on the sides of buildings, where physical barriers may not be practical but 
third-party worker exposure may occur.  Consideration of alternative control actions that may differ from 
these proposed rules may be appropriate, such as a posted sign on the exterior of such an antenna or 
positive access control.

198. The FCC Enforcement Bureau can initiate cases where it appears that RF exposure limits 
might be exceeded, and where non-compliance is found, the Bureau can require corrective action and 
impose fines or other sanctions.  An example of a corrective action is an effective physical barrier such as 
enclosure of an area by a locked six-foot high chain-link fence or securing access to a rooftop by a locked 
door with signs posted to notify the public not to proceed because of the potential exposure to RF fields 
(applicable only where our exposure limits could be exceeded).345  However, besides an absence of 
signage,346 some other examples of where the Commission has declared existing control actions to be 
inadequate include: signs without contact information, signs placed incorrectly,347 improper types of 
signs, insufficient barriers,348 and unsecured entryways.  We expect that these proposals throughout this 
section of the Further Notice will not create a significant new burden for transmitter site operators and 
licensees, since most high-power fixed licensees already implement RF safety programs, and much of this 
material is a codification of existing industry practice and standards.  Nonetheless, we seek comment on 
this issue.

199. The Commission has maintained through its enforcement proceedings349 the importance 
of actions to control access to areas where the general population may be exposed to RF field levels in 
excess of its guidelines.350  Specifically, the Commission has made clear its intention to hold accountable 
fixed transmitter site licensees that fail to maintain an effective enclosure to prohibit public access to 

                                                     
343

According to the National Association of Broadcasters Engineering Handbook, 10th Edition, OSHA’s 
“lockout/tagout” requirement (OSHA Regulations, Title 29 Code of Federal Regulations, § 1910.147) would require 
the appropriate transmitter to be shut down during the presence of occupational personnel. To prevent unexpected 
activation of the transmitter, “the circuit breaker feeding the transmitter should be locked (using a padlock) into the 
off position, and a warning tag placed to indicate that the transmitter may not be operated until the lock and tag are 
removed by the person who installed them.”
344

See note 328 supra.

345
Forfeiture Order In The Matter of HTV/HTN/Hawaiian TV Network, Ltd., Licensee of Class A Television 

Station KHLU-LP Honolulu, Hawaii, Facility ID # 27969, DA 07-2138, May 24, 2007, 22 FCC Rcd 9241.
346

Forfeiture Order In The Matter of Entravision Holdings, LLC, Licensee of Station WVEA-LP Tampa, Florida 
Facility ID # 3602, DA 07-549, February 6, 2007, 22 FCC Rcd 2279.
347

Order on Review In The Matter of Infinity Broadcasting Corporation of Florida, Licensee of Station WQYK-FM 
Tampa, Florida Facility ID # 28619, FCC 09-27, April 7, 2009, 24 FCC Rcd 4270.
348

See footnote 352, infra.

349
See Forfeiture Order In the Matter of Real Life Broadcasting, Licensee of AM Station WIFI, Florence, New 

Jersey Facility ID # 55310, DA-09-1991, Released September 3, 2009.

350
See footnote 326, supra.



Federal Communications Commission FCC 13-39

71

areas where RF fields may exceed our limit.351  Natural barriers are sometimes cited as adequate to 
prevent public access, however neither our rules nor case law permit natural barriers to meet the 
requirement that access to AM broadcast towers be limited to prevent RF contact burns as specified in 
section 73.49.352  While OET Bulletin 65 does not contain any reference to the height, type, or condition 
of fencing, it does provide guidance on the use of an effective fence to restrict access,353 and this is one 
method of complying with the exposure limits in section 1.1310 of our rules by avoiding exposure to the 
general public above our limits.  Fences used to limit human exposure to RF field levels under section 
1.1310 may also be used to meet the AM fencing requirements under section 73.49 of our rules, but only 
if such fences are considered “effective locked fences or other enclosures.”354  We propose that natural 
barriers should also not be considered acceptable to comply with section 1.1310 of our rules, unless 
specifically approved by the Commission on a case-by-case basis.  As an example, a natural body of 
water would not provide an acceptable barrier along a shoreline.

200. We also propose to require the following in the content of the sign, adapted from Section 
2.4 of the National Association of Broadcasters Engineering Handbook, 10th Edition.  Specifically, RF 
exposure advisory signs are proposed to include at least the following components:

 Appropriate signal word and associated color in accord with IEEE Std C95.2-1999 (e.g., 
“DANGER,” “WARNING,” “CAUTION,” or “NOTICE”)

 RF energy advisory symbol (Figure A.3 of C95.2-1999)

 An explanation of the RF source (e.g., transmitting antennas)

 Behavior necessary to comply with the exposure limits (e.g., do not climb tower while antennas 
are energized)

 Contact information (e.g., phone number or email address resulting in a timely response)

201. The discussion herein clarifies our proposals with respect to appropriate signal word use 
and appropriate explanations and methods for avoiding RF exposure in excess of our limits, while prior 
enforcement action justifies the need for including contact information in proposed sign content.355  We 
seek comment on these proposed rules.  We are particularly interested in information as to the 
implementation cost and effectiveness of any required signs or other mitigation actions.   We also request 
views as to what would be a reasonable timeframe, for example one year, within which to require 
compliance at new or existing sites and how to weigh this against any risks to the public or workers.
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202. For the optional information sign discussed in Category One above, we recommend that 
it include at least the following information:

 Appropriate signal word (e.g., “INFORMATION”) and associated color (green)

 An explanation of safety precaution

 Contact information

 Reminder to obey all postings and boundaries (if higher categories are nearby)

203. Note that the inclusion of the RF energy advisory symbol and directions on how to avoid 
a potential hazard are excluded from these recommendations on the optional “INFORMATION” sign, 
since inclusion of these aspects on a sign where the general public exposure limit is not exceeded may 
cause confusion or unnecessary public alarm.  If, for example, a member of the general public proceeds 
past an information sign and continues toward a source of RF energy, only at the point where that 
individual approaches the general population exposure limit should there be information on how to 
remain in areas where RF field levels are less than the public limit.  Once this individual approaches the 
boundary where the general population exposure limit is exceeded, then the “NOTICE” sign would 
explain how to avoid exceeding the limits and positive access control would keep the individual from 
doing so.  The use of language(s) other than English on an “INFORMATION” sign would be particularly 
advisable since the information sign would not include the universal RF energy symbol.  We seek 
comment on these proposals.  We encourage interested parties to comment on the relative costs and 
benefits of the proposed changes in this section, as well as those of alternative approaches.

E. Review and Update All RF Safety Text in Parts 1 and 2 for Clarity and Consistency

204. Given the rather extensive changes we propose in this Further Notice and have already 
made in the Order, we take this opportunity to propose a careful rewording of some of our rules in 
sections 1.1307(b), 1.1310, 2.1091, and 2.1093 as necessary to ensure clarity and consistency.  We 
caution that a thorough examination of these proposed changes, provided in Appendix B, may be 
necessary.  Changes to specific sections of Parts 15, 24, 25, 95, and 97 are necessarily dependent on our 
proposed changes in Parts 1 and 2.  Since we propose that our general exemption criteria apply to all rule 
parts authorizing RF sources, specific exceptions in rule parts other than in Parts 1 and 2 are not 
necessary.  We propose to substitute our general exemption criteria for the exclusion from routine 
evaluation of television band devices (TVBDs) based on power and distance in section 15.709(d); we 
propose to delete the references to IEEE Std C95.1-1991 and IEEE Std C95.3-1991 in section 24.51(c)
and substitute our general exemption criteria for the exclusion from routine evaluation in section 24.52; 
we propose to remove the five percent criterion for earth station licensees in section 25.117(g) and 
introduce similar language to section 25.115, paragraph (j), section 25.129, paragraph (c), section 25.149, 
paragraph (c)(3), and section 25.226, paragraph (b)(8); we propose to substitute our general exemption 
criteria for the exclusion from routine evaluation in section 27.52, section 73.404, paragraph (e)(10), and 
section 90.1217; we propose to correct paragraph references in section 95.628(g); we propose to 
substitute our general exemption criteria for the exclusion from routine evaluation of amateur radio 
licensees based on power alone in section 97.13(c)(1) ; and we propose to substitute our general 
exemption criteria for the exclusion from routine evaluation of the Multichannel Video Distribution and 
Data Service (MVDDS) stations in the 12.2–12.7 GHz frequency band with output powers less than 1640 
watts EIRP in section 101.1425.  We seek comment on this proposal.  We invite commenters to 
recommend similar types of corrective and conforming revisions to the Commission’s rules as 
alternatives to what we propose herein.  We encourage interested parties to comment on the relative costs 
and benefits of all of these proposed changes, as well as those of any alternative approaches.



Federal Communications Commission FCC 13-39

73

V. NOTICE OF INQUIRY

A. Introduction

205. The first Commission Notice of Inquiry (1979 Inquiry) on the subject of biological effects 
of radiofrequency radiation occurred in 1979 in response to the need for the Commission to implement the 
National Environmental Policy Act (NEPA) of 1969.356  The most recent proceeding inviting comment on 
exposure limits was initiated in 1993 and culminated in a Report and Order in 1996, which resulted in our 
present limits.  The instant rulemaking that is underway, initiated with the 2003 Notice, specifically 
excludes consideration of the exposure limits themselves.  We continue to have confidence in the current 
exposure limits, and note that more recent international standards have a similar basis.  At the same time, 
given the fact that much time has passed since the Commission last sought comment on exposure limits, as 
a matter of good government, we wish to develop a current record by opening a new docket with this 
Notice of Inquiry (Inquiry).

206. We recognize that a great deal of scientific research has been completed in recent years 
and new research is currently underway, warranting a comprehensive examination of this and any other 
relevant information.  Moreover, the ubiquity of device adoption as well as advancements in technology 
and developments in the international standards arena since establishing our present policies in 1996 
warrant an inquiry to gather information to determine whether our general regulations and policies limiting 
human exposure to radiofrequency (RF) radiation are still appropriately drawn.  We also note the 
recommendation of the United States Government Accountability Office (GAO) in a report for Congress 
that the Commission formally reassess its current RF energy exposure limit, including the effects on 
human health, and that it solicit the opinions of relevant health and safety agencies in deciding whether any 
change in the current RF energy exposure limit is appropriate.357

207. We also received comments that addressed our present exposure limits in response to the 
Notice, even though those comments were beyond the scope of that Notice.358 In addition, EMR Network 
petitioned for the Commission to initiate an inquiry to consider an amendment of our exposure limits in 
2003.359  Since our Notice excluded discussion of our exposure limits, we exercised our discretion at that 
time to defer investigation of the propriety of our exposure limits, which was upheld in court in 2004.360 In 
this Inquiry, we seek comment on whether our limits should be more restrictive, less restrictive, or remain 
the same.

208. As long ago as the 1979 Inquiry we sought to gather information “in light of the 
increased concern about the biological effects of radio frequency radiation.”361  At that time, just as is 
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evident today,362 there were “considerable differences of opinion about the biological effects of low level 
(i.e., non-thermal or athermal) and long-term (chronic) exposure to RF radiation.”363  While we limited 
our scope of the 2003 Notice to implementation issues, we nonetheless received comments addressing a 
range of additional topics including induced and contact currents, dosimetry,364 and potentially adverse 
non-thermal biological effects.

209. In considering whether there is a need for changes to our RF exposure limit rules, our 
intent is to adequately protect the public without imposing an undue burden on industry. While 
acknowledging the potential difficulty of quantifying benefits and burdens in considering the overall costs 
of the regulation, we need to be mindful of our fundamental responsibility to provide for the appropriate 
protection of consumers, workers, and other members of the public.  We therefore request comment, 
below, on a wide range of questions that will enable us to weigh those costs and benefits.   We also 
request comment on the most cost-effective approach for modifying existing exposure limit policies and 
practices, if such modifications are needed, to achieve our goals.  For each cost or benefit addressed, we 
ask that commenters provide specific data and information such as actual or estimated dollar figures, 
including a description of how the data or information was calculated or obtained and any supporting 
documentation.  All comments will be considered and given appropriate weight.  Vague or unsupported 
assertions regarding costs or benefits generally will receive less weight and be less persuasive than the 
more specific and supported statements.

210. Although the Commission is aware of recent scientific and technical standard 
publications, it is important to gather additional pertinent information and authoritative expert views to 
ensure we are meeting our regulatory responsibilities.  Continued use of our present exposure limits is 
currently supported by statements from significant qualified expert organizations and governmental 
entities.365  But we specifically seek the opinions of federal agencies with jurisdiction by law or scientific 
expertise in this area as to the adequacy of our current RF exposure limits, in terms of safety and effects 
on human health and environmental effects.  Some critics of our exposure limits have contrasting 
opinions, and we are aware of the general concerns raised some members of the public. The purpose of 
this Inquiry is to open a science-based examination of the efficacy, currency, and adequacy of the 
Commission’s exposure limits for RF electromagnetic fields. We underscore that in conducting this 
review we will work closely with and rely heavily – but not exclusively – on the guidance of other federal 
agencies with expertise in the health field.  This approach will ensure that we will have fully discharged 
our regulatory responsibility and also will be appropriately responsive to the public’s interest in knowing 
that our RF exposure guidelines are based on the most current information, analysis, and expertise 
available.

B. Background

211. The Commission is required to evaluate its actions for possible significant impact on the 
environment366 and is also required to prescribe rules regarding the environmental effects of RF 
emissions.367  The Commission first adopted limits for public and worker exposure to RF fields in 1985368
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and updated those limits in 1996369 based on exposure criteria published by the National Council on 
Radiation Protection and Measurements (NCRP)370 and an exposure standard published by the American 
National Standards Institute (ANSI) and the Institute of Electrical and Electronic Engineers, Inc. 
(IEEE).371  Since the Commission is not a health and safety agency itself, adoption of these exposure 
criteria for human exposure to RF electromagnetic fields followed recommendations received from the 
U.S. Environmental Protection Agency (EPA), the Food and Drug Administration (FDA), and other 
federal health and safety agencies.

212. The Commission’s rules include two types of guidelines limiting exposure to RF energy: 
specific absorption rate (SAR) and maximum permissible exposure (MPE).372  For portable transmitting 
devices held close to the body such as cell phones, we enforce a limit on the localized SAR, which is a 
measure of the RF power absorbed inside a small part of the body.  For transmitters and antennas located 
relatively far from the body, such as broadcast stations, cellular base stations, and two-way mobile 
vehicular radios, the MPE limits apply to the environmental level of RF field strength (energy) or power 
density (illumination) without the body present.  At frequencies up to 6 GHz the MPE values are derived 
from the whole-body average SAR limits.  As discussed in the Order herein,373 SAR is the primary metric 
for compliance with regard to exposure to RF energy, applicable to all transmitters operating from 100 
kHz to 6 GHz.  The MPE limit on power density is the primary metric from 6 to 100 GHz.374

213. The International Commission on Non-Ionizing Radiation Protection (ICNIRP) published 
exposure guidelines in 1998,375 and the IEEE published a major revision to its RF exposure standard in 
2006.376  Every IEEE standard is subjected to review at least once every five years for revision or 
reaffirmation, so either a new revision of IEEE Std C95.1 or a reaffirmation of the latest version is 
expected in the near future.  Having already released its latest guidelines on low frequency fields in 
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2010,377 we anticipate that ICNIRP may also release a revision of its RF standard in the near future, and 
we invite parties to comment on this standard if it is released during the comment period established for 
this Inquiry.  These more recent international exposure standards activities have a fundamentally similar
basis in protecting against established adverse health effects due to tissue heating.  It is noteworthy that 
both IEEE and ICNIRP localized SAR limits are 2.0 W/kg averaged over 10 grams as opposed to our 
existing localized SAR limit of 1.6 W/kg averaged over 1 gram.  Thus, our SAR limits for devices held 
close to the body are somewhat more restrictive than other more recently adopted international SAR 
limits.378  However, we also note that our MPE limits – for more distant transmitters – are slightly less
restrictive than those specified by ICNIRP at some frequencies.379  We seek to examine the bases for 
these determinations by other qualified and responsible expert bodies and ensure that there is a 
justification for our differing conclusions or adjust those conclusions accordingly.

214. As stated previously, our exposure limits are based in part on NCRP’s exposure criteria 
from 1986.  Although NCRP has not updated its criteria since its release, it did subsequently comment in 
2002 that:

“[a]vailable evidence and research to date indicate that adherence to the FCC guidelines 
will avoid adverse effects of RF exposure on the nervous system and animal behavior, 
effects on vision and the neuroendocrine system, cardiovascular and hematological 
effects, and immune system effects.  Similarly, the available evidence indicates that 
exposure to RF fields at levels in compliance with FCC guidelines does not lead to 
additional risk for cancer or adverse effects on potentially sensitive tissues involved in 
reproduction, embryonic development, and post-natal development.”380

NCRP went on to state that:

“[r]ecent reviews of the epidemiological literature, including extensive studies on humans 
exposed to modulated RF signals from wireless telecommunication systems, do not 
indicate that exposure to these fields leads to carcinogenic effects…  Based on the body 
of current evidence from laboratory and human studies on the biological effects of 
modulated RF fields, there is no firm basis on which to modify the current FCC
guidelines to make them more stringent.”381

In the event that the Commission may propose to adopt new exposure limits in this proceeding, we seek 
comment on the preference, costs, and benefits of adopting any of the present or future standards being 
developed by IEEE, ICNIRP, or possibly by NCRP, keeping in mind the potential for international 
harmonization, the adequacy of supporting documentation, the differences in process and openness in 
development, and the technical completeness of each standard.  Notwithstanding the above, we generally 
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invite comment on any other present or future standards that the Commission should consider but which 
may not specifically be mentioned herein.

215. As already noted, the Commission is guided by the expertise of federal safety, health, and 
environmental agencies and institutes that, subject to any budgetary constraints, perform regular reviews 
of scientific research and periodically recommend any appropriate changes to, or reaffirm the validity of, 
the Commission’s exposure criteria.  Nonetheless, the Commission is confident of its own ability to 
remain abreast of scientific developments and research, and to participate in standards development and 
implementation, as is necessary to make an independent determination as to the adequacy of its exposure 
limits in the absence of affirmative input from agencies with more health and safety expertise.  Because 
the Commission does not claim expertise as a de facto health agency, it necessarily considers the views of 
federal health and safety agencies and institutes that continue to address RF exposure issues382 in 
formulating such judgments.  We note that the international community has been active in this area, with 
the World Health Organization (WHO) initiating its electromagnetic fields (EMF)383 program in 1996384

and continuing its broad efforts in this area.  As we continue to monitor such activity and information, we 
seek comment on the appropriate consideration of the evaluations of research conducted by international 
organizations or by activities in other countries.  Moreover, we seek comment from federal agencies and 
institutes as to whether there may be any additional information or resources that could be provided by 
the Commission to support their ongoing activities.

C. Discussion

216. Although we continue to have confidence in our exposure limits, which are 
fundamentally similar to more recent standards activity, we nonetheless seek comment on whether we 
should consider any alternative limits, based on all currently available reliable and pertinent research and 
in light of the increase in numbers and usage of fixed transmitters and portable and mobile devices, as 
well as changes in usage and consequent exposure patterns. As stated previously, this Inquiry is intended 
to open a discussion on the propriety of the Commission’s exposure limits and policies pertaining to RF 
exposure, relying on the guidance of other expert federal health and safety agencies and institutes.

217. In the first section below, which considers the general exposure limits per se, we request 
analyses of technical differences that have been raised in more recent standards-setting activities and 
ongoing research, such as: partial-body and whole-body averaging of exposure, averaging time, averaging 
area, peak pulsed RF fields, contact currents, frequency range, and conductive implanted objects.  In the 
second section, we solicit comment on how to better provide information to consumers and the public 
about RF exposure.  In the third section, on approaches to controlling RF exposure, we seek comment on 
the contrasting use of conventional exposure limits versus other precautionary measures and differences 
in current worldwide implementations of these philosophies. In the fourth section – which addresses 
evaluation issues - we ask about how the process developing our evaluation procedures might be 
improved.  Finally, the last section, also related to evaluation, we seek comment on our current portable 
device separation distance policy when determining compliance.
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1. Exposure Limits

218. Introduction.  As discussed above, since we adopted our exposure limits in 1996, ICNIRP 
has developed guidelines (supported by the WHO), IEEE has revised its standard, and NCRP continued to 
support its criteria as used by the Commission.  Similar to our present limits, the more recent limits are 
based on the avoidance of known adverse health effects.  The adjustments underlying these newer limits 
are primarily due to significant developments in dosimetry.  Also, several other exposure variables in the 
more recent standards more clearly specify various evaluation requirements, such as spatial averaging, 
spatial peak field limits, time averaging, overlapping frequency range for heating and shock effects, etc.  
While we recognize these developments, it is not clear that for the types of sources regulated by the 
Commission such details are essential beyond consideration in our non-regulatory informational materials 
(i.e., Bulletins).  While evaluation of compliance with our exposure limits appears at times to be 
increasingly more complex, because it is based on the straightforward restriction of time-averaged SAR 
up to 6 GHz, it can be well defined independently of advancements in technology.  Nonetheless, this 
Inquiry will be helpful to establish whether the present limits are insufficiently protective, appropriately
protective, or overly restrictive.

219. As an initial matter, while there has been increasing public discussion about the safety of 
wireless devices, to date organizations with expertise in the health field such as the FDA have not 
suggested that there is a basis for changing our standards or similar standards applied in other parts of the 
world.  As stated above, our purpose in opening this proceeding is to provide a forum for a full and 
transparent discussion to determine whether any action may be appropriate. Accordingly, we ask 
generally whether our current standards should be modified in any way, notwithstanding the detailed 
discussion below.  We specifically solicit information on the scientific basis for such changes as well as 
the advantages and disadvantages and the associated costs of doing so.  In addition to seeking input from 
federal health and safety agencies and institutes, we solicit comment from national and international 
standards organizations (specifically including NCRP and IEEE) on the currency of their exposure limits 
and supporting documents in light of recent research and IARC’s announcement on its classification of 
RF fields.385 We note that IARC’s detailed monograph on this classification is not yet available, but may 
become available to inform our consideration during the course of this proceeding, and we invite parties 
to comment on this monograph if it is released during the comment period established for this Inquiry.  
Although IEEE Std 1528-2003, which we use to determine the compliance of devices such as cell phones 
intended to be used against the head, states that the mannequin in its measurement test setup “represents a 
conservative case for men, women, and children” alike,386 we specifically seek comment as to whether 
our current limits are appropriate as they relate to device use by children.387

220. Partial-body and Whole-body averaging of exposure.  For localized SAR, both the 
ICNIRP and the newest IEEE standard limit exposure to 2.0 W/kg averaged over 10 grams of tissue as 
opposed to our existing localized SAR limit of 1.6 W/kg averaged over 1 gram.  However, the definitions 
of the 10-gram averaging volume differ slightly between ICNIRP and IEEE.  The ICNIRP guidelines 
specify an “averaging mass” over “any 10 g of contiguous tissue,” while IEEE Standard C95.1-2005 
specifies an averaging volume or mass over “any ten-grams of tissue in the shape of a cube.”  In contrast, 
for whole-body exposures in the frequency range between 100 kHz and 3 GHz, the ICNIRP and newest 
IEEE whole-body SAR limits, upon which MPEs are based in part, do not differ from our present 
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exposure limits.  Our MPE limits, in conjunction with spatial averaging, should reasonably be expected to 
ensure compliance with the local SAR, whole-body SAR and power density limits.388  SAR provides a 
clear primary metric for compliance below 6 GHz.  Power density is used as both a primary metric and 
MPE at higher frequencies above 6 GHz due to the shallow depth of penetration at these high frequencies.  
The purpose of using MPEs is to permit compliance measurements of more easily determined external 
fields without a body present.  Depending on the exposure criteria used internationally, SAR would be the 
metric between 100 kHz and upper frequencies varying from 3 to 10 GHz (the exact upper limit depends 
on the particular exposure standard being applied), while power density is the metric at higher 
frequencies.  Dosimetry is used to establish MPE values where SAR is primary.  Thus, differences in 
MPEs between the standards are primarily due to variations in dosimetric modeling.  We request 
comment on the significance, if any, of the differences between these standards.  For example, we request 
comment on whether using an averaging mass of 10 grams over a contiguous layer of tissue would yield a 
significantly different SAR value than that averaged over a 1-gram cube and whether that difference 
would be consistently higher or lower, particularly with enough consistency to be able to establish a 
definable relationship between the measurement methods.

221. Averaging Area.  The NCRP criteria and our regulations do not specify an averaging area 
for power density or a spatial maximum power density limit, while both the ICNIRP guidelines and the 
IEEE standards specify a spatial maximum power density, at least at higher frequencies (e.g., between 3 
and 10 GHz) of 20 times the whole-body MPE limit, generally averaged over 1 cm2.  In addition, IEEE 
Std C95.1-2005 specifies frequency-dependent averaging areas for power density above 3 GHz.  As 
portable devices are developed for operation at higher frequencies, lack of clear definitions of spatial peak 
and spatially averaged power density in our limits may become more significant.  We invite comment on 
whether we should change or clarify spatial averaging requirements and spatial maximum power density 
limits, at least at higher frequencies, either in our rules limiting human exposure to RF energy or in our 
non-mandatory materials.  What are the advantages and disadvantages of any changes or clarifications, 
and would they be cost effective?  More generally, we seek comment on whole-body spatial averaging 
techniques, particularly as applied to children at any frequency.389  

222. Averaging Time.  While different time averaging periods are defined in the various 
exposure standards, all use time averaging to demonstrate compliance with both SAR and MPE limits.390  
These limits refer to a time-averaged SAR or power density, which may be determined over any interval 
equal to the time averaging period.  This averaging time is sometimes misinterpreted to imply a limit on 
cumulative exposure over long time periods, which is not the case.  None of these exposure standards 
considers exposure accumulation, since these standards are based on threshold thermal effects, where 
exposure below a threshold is assumed to cause no effect regardless of how long it lasts.  Averaging time 
only affects compliance determination where there is power variation during intervals shorter than the 
time averaging period and does not affect application of the limits over longer time periods.  Our 
exposure limits are intended for continuous exposure, that is, for indefinite time periods.  The limits may 
be applied generally without time averaging, where the limits listed (typically in tables) would then be 
considered continuous exposure limits.  While the averaging time for our exposure limits is six minutes 
for occupational and 30 minutes for general population exposure, the ICNIRP guidelines specify six
minutes in both cases. IEEE Std C95.1-2005 specifies six minutes for occupational and 30 minutes for 
general population exposure at frequencies between 3 MHz and 3 GHz.  We note that C95.1-2005 is more 
restrictive at lower and higher frequencies (i.e., shorter time averaging periods are specified above and 
below those frequency limits). While the IEEE’s shorter time averaging periods at higher frequencies are 
more restrictive for avoiding short-term surface heating effects, the ICNIRP guidelines are likely also 
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effective in avoiding these effects due to more restrictive limits in power density at these frequencies.  
Below 3 MHz, our MPE limits, extracted from the 1986 NCRP criteria, could allow a higher short-term 
exposure for the general population than for a short-term occupational exposure of the same duration 
when accounting for averaging times.  However, such scenarios are of limited practical importance given 
that such time averaging near fixed sources would not be applicable for the general population.  
Moreover, contact burns are the primary issue at such low frequencies and high fields, as discussed 
below.391  We invite comment on whether we should modify our time averaging periods. If so, should we
comport with recent standards activities? Alternatively from a precautionary perspective, should we 
consider any potential risk due to long-term exposure as relevant to our time averaging periods, and if so, 
what scientific evidence supports this?

223. In sections 2.1091(d)(2) and 2.1093(d)(5) of our existing rules, portable and mobile 
consumer devices may not use the 30-minute averaging time specified in section 1.1310.  However, 
“source-based” time averaging may be used for these consumer products based on inherent transmission 
properties of a device.  The rationale for restricting time averaging to “source-based” properties, provided 
in the 1996 Report and Order, was that “there is no control over usage of consumer devices,”392 thus 
usage of a certain percentage of a 30-minute time interval for a device with, for example, push-to-talk 
capabilities could not guarantee that the device would not be used for the entire 30-minute period.  Where 
the previous example would be an example of “behavior-based” time averaging,393 an example described 
in our existing rules where “source-based” time averaging is appropriate would be consideration of the 
inherent transmission duty-cycle in determining exposure from a device that employs a time-division 
multiple-access (TDMA) scheme.  Other examples of “behavior-based” time averaging include increasing 
the separation distance between an RF device and the body, or maintaining a certain angle between an 
antenna and the body, such that the directional properties of the antenna are used to reduce exposure.  
These “behavior-based” actions involving portable or mobile consumer devices may not be realistic 
expectations for users in circumstances where the device is intended to be near the body and usage time is 
not necessarily limited.  Since “source-based” averaging often involves consideration of transmit 
periodicity to determine the time interval over which to average at the maximum power achievable by the 
device, a 30-minute time averaging interval containing many identical periods at maximum power would 
result in the same average power as one period.  For “source-based” time averaging the time period for 
evaluation is less than 30 minutes.  Thus, if the periodicity of a device exceeds 30 minutes, then the 
largest “source-based” time averaging interval to be used for evaluation is 30 minutes.  Notwithstanding 
our current policy, we request comment on whether consumers would prefer to be given an informed 
choice to behave in such a manner that may result in somewhat exceeding the exposure limits.

224. Peak Pulsed RF Fields.  The present Commission rules do not include limits on peak 
pulsed RF fields, and independent standard-setting bodies have adopted differing standards applicable to 
such fields.  The 1986 NCRP criteria state that “[t]he time averaging of and the limits on power densities 
and SARs as provided in the criteria in this report preclude circumstances in which excessive 
instantaneous peak power levels can occur.  There is, therefore, no need to specify a limit on peak power, 
as such.”394  However, these criteria also state that “[b]ecause limited data are available to establish the 
relation between the biological effects of CW and pulsed sources,”395 it is necessary to employ time 
averaging to ensure compliance.  The ICNIRP guidelines agree that “little information is available on the 
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relation between biological effects and peak values of pulsed fields,” but it nonetheless set peak limits for 
the general public with an electric (E) field of approximately 130 volts per meter (V/m) at 100 kHz as its 
most restrictive reference level and a power density of 10,000 watts per square meter (W/m2) “as 
averaged over the pulse width” from 2 to 300 GHz as its least restrictive reference level.396  The IEEE Std 
C95.1-2005 states that “[f]or exposures to pulsed RF fields in the range of 100 kHz to 300 GHz, the peak 
(temporal) value of the MPE for the instantaneous peak E field is 100,000 V/m [power density 
~18,800,000 W/m2 averaged over a square pulse].”397  However, IEEE has taken the approach of limiting 
specific absorption by using variable averaging times to deal with short-term exposure.  Clearly, there is a 
lack of harmonization among these standards due to limited information about the biological effects of 
peak pulsed fields.  We request comment on whether we should adopt peak pulsed field limits for RF 
sources regulated by the Commission and, if so, what limits, if any, would be appropriate considering the 
costs and benefits of various approaches to this issue, including the possibility of maintaining our existing 
limits.

225. Contact Currents.  Contact currents can be a safety issue in the vicinity of AM broadcast 
facilities.398  According to the ICNIRP guidelines, “[i]n the frequency range of about 100 kHz–110 MHz, 
shocks and burns can result either from an individual touching an ungrounded metal object that has 
acquired a charge in a field or from contact between a charged individual and a grounded metal object.”399  
Thus, the ICNIRP guidelines specify reference levels for contact and induced currents up to 110 MHz.  
RF fields create induced RF currents on electrically large metal structures in the vicinity of standard AM 
broadcast towers.  Commission rules limit direct human exposure near AM towers to about 600 V/m.  
However, large elevated conductive objects that are not effectively grounded in fields as low as 10 to 20 
V/m can cause an RF burn when touched.  Situations involving potential RF burns are typically 
discovered at construction sites within 300 meters of an existing high-power AM broadcast antenna.  RF 
burns have occurred at structures including cranes, water towers, bridges, metal roofs, steel support 
cables, inactive power lines, and ungrounded fences.  We are not aware of similar hazards near other 
transmitters operated by Commission licensees aside from those used by AM stations.  Considering the 
wavelengths necessary to induce significant currents on large objects, it is not expected that higher 
frequency RF sources would cause comparable problems, especially given the lack of complaints at these 
frequencies.

226. In the Further Notice, we have already proposed placement of “DANGER” signs where 
immediate and serious injury would occur, such as making contact with an AM broadcast tower that has a 
high RF voltage at its base.400  We note that contact RF burns do not always result in serious injury.  RF 
burns due to induced currents may be minor (or associated with only a startle reaction) but are often 
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unacceptable to workers, may delay construction projects, and may place unexpected burdens on the 
contractor who must navigate around an unfamiliar hazard.  Here, we seek to expand upon our proposal in 
the Further Notice by requesting comment on the appropriate Commission’s strategy to promote 
awareness for construction and maintenance project contractors and planners where the potential for 
contact RF burns, whether serious or minor, could occur.  For example, would it be beneficial for the 
Commission to provide publicly available maps showing areas where electric fields exceed 10 V/m from 
AM broadcast stations?  If so, we invite comment as to whether AM broadcast stations currently have this 
information and, if not, to explain the impact of collecting this information and making it available to the 
Commission.  How much time should be required to do so and what would be the costs and benefits?

227. Generally, Commission involvement in RF contact burn cases has been limited to 
providing technical advice on mitigation strategies and emphasizing cooperation between the broadcaster 
and the affected person(s).  Historically, the broadcaster and the affected party (usually a construction 
contractor) both have an interest in mitigation because, aside from the question of safety regarding contact 
RF burns, the radiation pattern of the AM broadcast station may be disturbed by nearby construction.401  
We note that only the field and not the burn hazard existed before a structure was placed in the field.  It is 
neither the field nor the structure alone, but the combination of the two that causes the problem.  The AM 
station may be a long-standing facility, while recent development has generated the construction nearby.  
We seek comment on whether the cost of dealing with this issue when it arises should be the
responsibility of the station, the affected party, or both.  We also seek comment as to whether the 
Commission is the appropriate body to address this issue.

228. In section 1.1310 of our rules, we state that our MPE limits are based in part on Section 
4.1 of ANSI/IEEE Std C95.1-1992 (IEEE Std C95.1-1991), which includes not only field strength and 
power density limits, but also induced and contact current limits.  The limits for induced and contact 
currents were updated in the latest IEEE Std C95.1-2005 between 3 kHz and 110 MHz, where induced 
current is limited to considering conditions (impedance) in the human body for both feet and one foot on 
the ground and contact current is divided into both grasp and touch contact to protect against RF shock 
and burn hazards.  In addition to induced and contact current, IEEE Std C95.1-2005 also specifies a limit 
for contact voltage to protect against RF burns.  We explicitly adopted only the field strength and power 
density limits of Section 4.1, opting not to include induced and contact current limits mainly due to the 
difficulty of measurement standardization at that time.402  Specifically, in our 1996 Report and Order we 
stated that, “[a]lthough we are not adopting limits for induced and contact currents in this proceeding, we 
recognize the desirability for limits to be adopted in the future, particularly if more accurate measuring 
instruments become available.  Accordingly, we will continue to monitor the issues raised in this 
proceeding with respect to induced and contact currents, and we may revisit this issue and issue a specific 
proposal for controlling such exposures.”403  In addition, there are practical difficulties with routine 
evaluation of contact currents because of the unpredictable nature of interactions between fields and 
various structures in the environment.  While contact burns are a universally recognized hazard of 
variable severity, adoption of numerical limits on contact RF currents over a broad frequency range may 
not be effective in avoiding situations where burns actually occur.  We request comment on the 
feasibility, efficacy, and burden of contact current limits versus other, perhaps informational, approaches 
such as mapping.404
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229. Frequency Range.  The 1979 Inquiry405 opened discussion of exposure limits over the 0 
to 300 GHz frequency range, but the limits eventually adopted in 1996 included only frequencies between 
100 kHz and 100 GHz as this was the extent of the frequency scope of the standards we adopted and there 
were few sources of considerable significance outside of this scope at that time.406  The IEEE and ICNIRP 
guidelines also encompass the frequency range between 0 and 300 GHz.  Given that this Inquiry, 
analogous to the prior 1979 Inquiry, considers exposure from RF sources included in the frequency range 
from 0 to 300 GHz, we request comment on whether, in addition to the limits already established for RF 
fields between 100 kHz and 100 GHz, we should also explore actions to control exposure outside of this 
frequency range (e.g., in the range between 0 and 100 kHz and/or 100 and 300 GHz) due to sources 
authorized by the Commission.  We note that some wireless inductive chargers operate at frequencies 
below our current frequency scope, and all terahertz (THz) sources operate at frequencies above our 
current frequency scope.  We also request comment on whether explicitly controlling exposure in these
additional frequency ranges may have a broader impact on or be in conflict with our rules and what the 
relative costs and benefits would be.  Currently, our frequency range is applied through the use of SAR 
between 100 kHz and 6 GHz and MPE between 300 kHz and 100 GHz.  We note that below 100 kHz (for 
SAR) or below 300 kHz (for MPE), as well as above 100 GHz (for MPE), there are still general 
compliance obligations under sections 1.1307(c) and (d) for sources regulated by the Commission.  

230. Conductive Implanted Objects. Electrically conductive objects in or on the body may 
interact with sources of RF energy in ways that are not easily predicted.  Examples of conductive objects 
in the body include implanted metallic objects. Examples of conductive objects on the body include 
eyeglasses, jewelry, or metallic accessories.  We seek comment on whether the present volume-averaged 
SAR limits are protective for the more localized SAR that may occur near the tip of a conductive object
such as the end of an implanted wire.  In general, we seek comment on whether high levels of RF 
exposure may cause internal thermal injury at the site of conductive implants.407  Commenters are 
specifically advised to provide scientific research or analysis to support their arguments and to propose 
practical and effective regulatory responses for any such assertion, and we seek comment on the costs and 
benefits of any such approach.

2. Consumer Information

231. The Commission has continually provided information to the general public regarding the 
potential hazards of radiofrequency electromagnetic fields.408  The information provided regarding RF 
safety includes the Commission’s Office of Engineering and Technology (OET) Bulletins 56 and 65 (and 
their Supplements),409 the Local Official’s Guide,410 the Consumer and Governmental Affairs Bureau 
(CGB) Consumer Guides,411 and other information (including links to external resources) on our 
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website.412 OET Bulletin 56 was designed to answer general non-technical questions about biological 
effects of RF fields and explain our exposure limits, and OET Bulletin 65 is intended to be a technical 
document with supplements designed to provide practical guidance on determining compliance with the 
Commission’s exposure limits.  In contrast to the general information provided in OET Bulletin 56, CGB 
FCC Consumer Guides provide information on specific topics on which the Commission has received 
numerous inquiries, such as cellular base stations, mobile antennas, wireless devices, and specific 
absorption rate (SAR).413  The Local Official’s Guide provides a framework for local and state 
governments and wireless service providers to cooperate in the determination of compliance with the 
Commission’s RF exposure limits.  We request comment on what additional information should be
provided to consumers and in what format to assist in making decisions about reducing exposure.414  We 
also specifically seek comment on how we can ensure that such information is presented in formats that 
are accessible to people with disabilities.

232. We continue to receive inquiries on various subjects related to RF exposure, particularly 
as infrastructure is deployed to support new wireless technologies.  Some of those inquirers perceive 
deployment of fixed transmitters to support a wireless network as an action that may affect them
involuntarily (as opposed to use of a cell phone, which is a voluntary activity and exposure).  For 
example, even though exposures generated by fixed wireless base stations (and fixed RF sources in 
general) are typically orders of magnitude less than those from cell phones and other portable devices 
(due to proximity), exposures due to fixed RF sources are both involuntary and long-term.  However, 
even if continuous exposure is assumed from wireless base stations, the total energy absorbed from a 
nearby base station is typically much less on average than that due to using a cell phone.  We seek 
comment on what additional information we should develop relating to exposures from common fixed 
sources.

233. Several general strategies are available for users of portable devices that want to reduce 
their exposure.  While increasing distance from the device and decreasing time of use are obvious actions 
to reduce exposure, the benefits of other strategies are not immediately obvious and could be subject to 
significant research to determine whether they may be effective.  For example, factors such as power 
control (e.g., the relationships of indicated signal level (“bars”), geographic location, and network 
technologies to SAR),415 modulation, low frequency fields, headset use, texting instead of talking, device 
antenna location, etc., could all affect exposure, but whether exposure awareness and control of these 
factors can reduce exposure may depend on many variables.  Some aftermarket products, such as small 
patches or shields,416 whether conductive or not, could either have no effect on exposure or could affect 
exposure in an unpredictable manner, with the possibility of increasing exposure given certain 
conditions.417
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234. The Consumers Union suggests that the Commission “mandate that the SAR information 
included with phones be more consistent.”418  We agree that there is inconsistency in the supplemental 
information voluntarily provided in the manuals provided with portable and mobile devices.  We also note 
that for a variety of reasons, the maximum SAR value that is normally supplied is not necessarily a 
reliable indicator of typical exposure and may not be useful for comparing different devices.  For 
example, the SAR values are obtained based on the maximum power of the device, but the amount of 
time the device operates at maximum power may depend on the network and typical usage conditions.   
Furthermore, many devices today include multiple radios, each one of which has a different SAR rating, 
which could easily be confusing to consumers.  Moreover, SAR varies with different phone positions, and 
so the same phone may result in varying levels of RF absorption depending on how the phone is used.  
We request comment on whether the Commission should consistently require either disclosure of the 
maximum SAR value or other more reliable exposure data in a standard format, perhaps in manuals, at 
point-of-sale, or on a website.

235. Information on the SAR of a particular device is available from the Commission’s 
website if an individual knows the FCC ID, which is printed on every device.  We recognize that it is not 
always easy for some to access the SAR information, because the FCC ID is not tied to the model number
or marketing name of the device, and there may be multiple records for each FCC ID, potentially creating 
confusion.  Given that private organizations have already linked FCC IDs to device model numbers, we 
request comment on whether the Commission should also take actions that would better enable
consumers to correlate the make and model number of their device to an FCC ID.419  If so, how could this 
be accomplished and what would be the impact on industry?  We request comment in general on the 
information discussed that would be most useful to provide precautionary guidance to consumers.420

3. Exposure Reduction Policies

236. The Commission has a responsibility to “provide a proper balance between the need to 
protect the public and workers from exposure to potentially harmful RF electromagnetic fields and the 
requirement that industry be allowed to provide telecommunications services to the public in the most 
efficient and practical manner possible.”421  The intent of our exposure limits is to provide a cap that both 
protects the public based on scientific consensus and allows for efficient and practical implementation of 
wireless services.  The present Commission exposure limit is a “bright-line rule.” That is, so long as 
exposure levels are below a specified limit value, there is no requirement to further reduce exposure.  The
limit is readily justified when it is based on known adverse health effects having a well-defined threshold,
and the limit includes prudent additional safety factors (e.g., setting the limit significantly below the 
threshold where known adverse health effects may begin to occur). Our current RF exposure guidelines 
are an example of such regulation, including a significant “safety” factor, whereby the exposure limits are 
set at a level on the order of 50 times below the level at which adverse biological effects have been 
observed in laboratory animals as a result of tissue heating resulting from RF exposure.  This “safety” 
factor can well accommodate a variety of variables such as different physical characteristics and 
individual sensitivities – and even the potential for exposures to occur in excess of our limits without 
posing a health hazard to humans.

237. Despite this conservative bright-line limit, there has been discussion of going even 
further to guard against the possibility of risks from non-thermal biological effects, even though such 
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risks have not been established by scientific research. As such, some parties have suggested measures of 
“prudent avoidance”422 – undertaking only those avoidance activities which carry modest costs. For
example, New Zealand has not set a specific precautionary environmental limit beyond its adoption of the 
ICNIRP guidelines, opting instead to minimize, “as appropriate, RF exposure which is unnecessary or 
incidental to achievement of service objectives or process requirements, provided that this can be readily 
achieved at modest expense.”423  However, the environmental exposure levels from fixed transmitters, 
such as broadcast facilities and cellular base stations, are normally not only far below the MPE limit, but 
also well below exposure from a portable device such as a cell phone.  Thus, the adoption and 
enforcement of considerably more restrictive MPE limits might have little, or no, practical effect under 
most environmental exposure scenarios, but may significantly increase infrastructure costs which would 
ultimately be paid by consumers.  Nonetheless, some countries have implemented extra “precautionary”
environmental limits for fixed transmitters far below the prevailing scientifically-based values, sometimes 
limited to specific locations.424 The SAR limits for portable devices, however, have not been 
correspondingly reduced by these considerations because of various practical limitations on device 
design. 

238. In this regard, we stress that while we must be cognizant of and considerate of other 
countries’ standards or agencies’ activities or recommendations, we would be guided by them only to the 
extent we would have confidence in the research, analysis, and principles upon which they are based, as 
well as the tangible benefits they would provide.  Additionally, the concept of “prudent avoidance” 
encourages a balance between exposure reduction and cost.  Imposing additional precautionary 
restrictions on device design and/or on the siting of fixed transmitting facilities to reduce exposure may 
entail significant costs that licensees and equipment manufacturers would need to consider when 
developing communications systems or designing equipment.  Nevertheless, we note, some jurisdictions 
have adopted precautionary restrictions or comparable requirements.  For example, the California Public 
Utilities Commission requires utility companies to allocate a small percentage of total project cost to ELF 
field exposure reduction actions during power line construction.425  We request comment on whether any 
general technical approach to reduce exposure below our limits in some situations is appropriate or 
feasible, particularly in cases in which there is no specific quantitative goal for improvement.

239. There are natural trade-offs that come into play when considering extra precautionary 
aspects of system design.  For example, increased antenna height tends to reduce exposure levels nearby 
at ground level, but taller towers may increase cost, may possibly have a greater environmental impact,426
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and may be inconsistent with community zoning goals.427  In addition, higher mounting of antennas could 
negatively impact system architecture, constraining the provision of service. Local efforts to avoid 
placement of fixed wireless base stations in particular areas can unintentionally result in increased 
exposure to users of portable devices within those areas where personal portable devices would transmit 
using greater power in order to communicate with distant base stations, thus increasing the RF emissions 
and consequent exposure from the device itself. Finally, distributed antenna systems (DAS) can offer 
more advanced services from multiple carriers with a single physical network of less visually intrusive 
lower profile antenna installations and may likely reduce exposure to device users, but we seek comment 
on whether such installations reduce or increase environmental exposures. 

240. Given the complexity of the information on research regarding non-thermal biological 
effects, taking extra precautions in this area may fundamentally be qualitative and may not be well-served 
by the adoption of lower specific exposure limits without any known, underlying biological mechanism.  
Additionally, adoption of extra precautionary measures may have the unintended consequence of 
“opposition to progress and the refusal of innovation, ever greater bureaucracy,… [and] increased anxiety 
in the population.”428  Nevertheless, we invite comment as to whether precautionary measures may be 
appropriate for certain locations which would not affect the enforceability of our existing exposure limits, 
as well as any analytical justification for such measures.  Parties advocating such measures should suggest 
specific situations in which more restrictive limits (and corresponding thresholds) or alternative 
requirements should be applied, and provide their scientific basis and substantive information as to the 
tangible benefits and corresponding costs.  If such action were taken, we solicit views as to whether it 
should it be applied only prospectively or also to existing situations, and if so, what would be the impact 
on existing systems in terms of costs and performance and what period of time should be afforded for 
compliance?

241. We seek comment on the possibility that there may be other precautionary measures not 
involving reduction of time-averaged SAR that could possibly reduce potential risk, without necessarily 
assuming that such risks are known.  For example, such precautionary measures could include limitations 
on characteristics that have little or no impact on performance, such as ELF fields, peak pulsed RF fields, 
or modulation.  We request comment on what aspects of extra precautionary measures could be effective, 
what aspects may be counterproductive or unnecessary, and what other extra precautionary measures 
could be efficiently and practically implemented at modest cost.  

242. We significantly note that extra precautionary efforts by national authorities to reduce 
exposure below recognized scientifically-based limits is considered by the WHO to be unnecessary but 
acceptable so long as such efforts do not undermine exposure limits based on known adverse effects.429  
Along these lines, we note that although the Commission supplies information to consumers on methods 
to reduce exposure from cell phones, it has also stated that it does not endorse the need for nor set a target 
value for exposure reduction, and we seek comment on whether these policies are appropriate.  We also 
observe that the FDA has stated that, “available scientific evidence—including World Health 
(Continued from previous page)                                                            
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Organization (WHO) findings released May 17, 2010—shows no increased health risk due to 
radiofrequency (RF) energy, a form of electromagnetic radiation that is emitted by cell phones.”430 At the 
same time, the FDA has stated that “[a]lthough the existing scientific data do not justify FDA regulatory 
actions, FDA has urged the cell phone industry to take a number of steps, including … [d]esign[ing] cell 
phones in a way that minimizes any RF exposure to the user.”431 We seek information on other similar 
hortatory efforts and comment on the utility and propriety of such messaging as part of this Commission’s 
regulatory regime.

243. While we may not take further action related to the regulatory concepts discussed here, 
we request comment on the financial impact and the introduction of regulatory uncertainty due to any 
initiative to minimize exposure beyond scientifically-established specific limits.

4. Evaluation

244. Evaluation is a rapidly evolving area, keeping pace with technological changes, that is 
most effectively guided by good engineering practice rather than specific regulations.  As noted above, 
we use the term “evaluation” to mean the determination of compliance with our exposure limits by 
measurement or computation.432  Evaluation is objectively verifiable in principle, even when various 
methods are used.  However, engineering decisions or assumptions are sometimes required based on 
limited information.  These assumptions are generally argued to be conservative, but verification of these 
assumptions is not always straightforward.  On occasion, some prior presumably conservative assumption 
is later found to be questionable and warrants further analysis.  While non-mandatory evaluation 
techniques are referenced and reflected in our OET Bulletins and in the FCC Laboratory Knowledge 
Database (KDB), development of them is the result of international engineering efforts by standards 
setting groups of the IEEE and International Electrotechnical Commission (IEC) and is generally self-
correcting as information and analysis becomes more readily available.  These are often dosimetric issues 
that can be resolved by our reliance on SAR as a primary metric for compliance.  However, SAR 
measurement and modeling methods themselves are complex and continue to evolve to achieve greater 
accuracy.  In particular, SAR evaluation for portable devices (e.g., cell phones) has been a significant 
undertaking and standards development in this area is a continuous process.

245. Except for the extremities, our SAR limits for the general public are 0.08 W/kg, as 
averaged over the whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of 
tissue (defined as a tissue volume in the shape of a cube) and refer to continuous exposure over time.  
Evaluation with respect to the SAR limits “must demonstrate compliance with both the whole-body and 
peak spatial-average limits using technically supportable methods and exposure conditions in advance of 
authorization (licensing or equipment certification) and in a manner that permits independent 
assessment.”433  While these regulations refer to a cube of tissue, measurement standards have used 
simplified adult human models, and computational methods may be subject to errors where modeling 
requirements are not standardized.  Most evaluations submitted to the Commission are based on 
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measurement using the standardized specific anthropomorphic mannequin (SAM).434  The SAM does not 
model children, tissue layers, or a hand holding the device but SAM was designed to be conservative 
relative to these factors.435  Computational standards can in principle more realistically model a range of 
variables not present using mannequins.  Various numerical models of humans (both male and female of 
different age groups) have been developed, and presumably CAD models of devices can also be made 
available.  However, using this information to produce accurate and practical computational models for 
individual devices to evaluate SAR on a routine basis may not be ideal for all situations.  Since it is not 
possible to measure the SAR in a 1-gram cube of tissue within the head of a real human being, and given 
that each human being is different, we request comment on the pros and cons of measurement versus 
computation, as well as standardization of human models in general, and the significance of these issues 
in comparison with procedures that have already been standardized.  We recognize that a measurement 
model is standardized by IEEE with the SAM for the head and a flat model for the body; however we 
seek comment on whether computation should use the same modeling and test configurations as used for 
measurement to maintain consistency of results and/or whether more complex human models should be 
used for computation.

246. As we have established in the Order adopted supra,436 both whole-body and localized 
SAR are primary metrics for compliance in the frequency range from 100 kHz to 6 GHz for exposure.  
Other than in the area of portable devices, development of standard procedures for SAR evaluation is 
more limited.  While we generally state that we require appropriate practices using technically 
supportable methods for all cases, because of the lack of standard procedures, we request comment on 
how SAR evaluation methods should be supported for fixed and mobile RF sources.  We also realize that 
there may be limitations with any approach to evaluation of SAR due to fixed RF sources, and that the 
existing MPE limits may not ensure SAR compliance in all cases, in particular where whole-body spatial 
averaging is used.437  While this dosimetric issue may be resolved in newer versions of standards, we 
mention it here because of its close connection with evaluation using SAR.  We request information to 
address these issues.  Since no OET Bulletin 65 supplement has yet focused on measurement procedures 
(or SAR evaluation) near fixed RF sources, we request comment on whether we should develop a future 
technical supplement to OET Bulletin 65 for fixed evaluation including SAR recognizing the 
development of the IEC 62232 base station standard.438

247. OET Bulletin 65 (including its Supplements) is not mandatory.  Rather, the Bulletins
provide non-binding policy statements on the procedures available for demonstrating compliance with the 
RF safety rules.  We seek comment as to whether some material in the KDB that should be made 
mandatory, or in other words, is more appropriately included in the rules so that they would become 
enforceable requirements. We have already proposed this for some material in the Further Notice.  In 
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The standard procedure for measurement evaluation involves a specific anthropomorphic mannequin (SAM) in 
accord with IEEE Std 1528-2003.  The SAM is based on a simplified adult human head model with uniform 
dielectric properties.  When a portable device is held to the SAM head during evaluation, a plastic pinna spacer is 
used to simulate the separation distance from the head caused by the pinna, but without a model of the hand.  See
Douglas, M. G., et. al., Hand Phantom Models for the Assessment of SAR in the Head from Cellular Telephones, 
Asia-Pacific Symposium on Electromagnetic Compatibility (APEMC), 12-16 April 2010, pp. 385 – 388.
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See para. 219 supra.
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Report and Order, in ET Docket 03-137.
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See Kühn, S., et. al., Assessment of Induced Radio-Frequency Electromagnetic Fields in Various Anatomical 

Human Body Models, Phys. Med. Biol. 54 875–890, 2009.
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See International Electrotecnical Commission, Determination of RF field strength and SAR in the vicinity of 

radiocommunication base stations for the purpose of evaluating human exposure, 62232 ed. 1.0, TC/SC 106, 2011, 
http://www.iec.ch/.
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addition to the proposed retirement of Supplement C and its replacement by the KDB,439 we will review 
the scope of remaining OET Bulletins 56 and 65 to determine whether any suggestions remaining in those 
bulletins should be removed, and included in a future Notice of Proposed Rulemaking to consider making 
them mandatory.  We ask interested parties for suggestions for changes to these documents.

5. Proximity Restriction and Disclosure Requirements for Portable RF Sources

248. Since 2001, Supplement C of OET Bulletin 65, Edition 01-01, (Supplement C)440 has 
recommended maintaining a body-worn441 device separation distance up to 2.5 cm (about one inch)
during testing of consumer portable devices,442 since accessories such as holsters would normally be used 
to wear devices on the body and maintain this distance.  Note that, in contrast to the body-worn testing 
configuration, for consumer portable devices intended to be held against the head during normal use, the 
device must be placed directly against a head mannequin during testing.443  Manufacturers have been
encouraged since 2001 to include information in device manuals to make consumers aware of the need to 
maintain the body-worn distance – by using appropriate accessories if they want to ensure that their actual 
exposure does not exceed the SAR measurement obtained during testing. The testing data for body-worn 
configurations would not be applicable to situations in which a consumer disregards this information on 
separation distance and maintains a device closer to the body than the distance at which it is tested.  In 
such situations, it could be possible that exposure in excess of our limits might result, but only with the 
device transmitting continuously and at maximum power – such as might happen during a call with a 
headset and the phone in a user’s pocket at the fringe of a reception area.

249. Handsets and wireless technologies have evolved significantly since the release of 
Supplement C.  Body-worn accessories such as holsters have become a matter of consumer choice and are 
not always supplied with the device.  The availability of low power Bluetooth headsets has enabled cell 
phones to be used away from the head, which may reduce exposure to the head.  However, because 
today’s cell phones are smaller and typically have no external antenna, the phone may be placed in a shirt 
or pants pocket against the body without the consumer appreciating that it is still transmitting. Handsets 
may also include wireless router functions that require simultaneous transmission of multiple transmitters 
to support unattended body-worn operations where, unlike with a traditional voice call, users are unaware 
that transmissions are occurring.  With the introduction of LTE technologies (4G), handsets are operating 
with multiple higher-output power transmitters, which enable simultaneous voice and data connections in 
both next-to-ear and body-worn use configurations.

250. As devices have continued to evolve, so too have our policies. Portable devices must 
comply with the localized SAR limits as they are normally used.   In fact, we have established evaluation 
procedures for newer technologies with reduced body-worn separation distances as small as 0.5 
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The Commission plans to retire the usage of OET Bulletin 65 Supplement C.  See para. 174 supra.  However, we 

provide this reference as a reflection on its past policy and as a rationale for this discussion herein.
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The term “body-worn” refers to circumstances where portable devices are physically worn against the body, 

which corresponds to SAR testing procedures using a flat body model.  Examples of a body-worn usage 
configuration include operation using a headset while the device is in a pocket, holster, or clip.  Thus, usage with the 
device held against the head (i.e., held to the ear) is not considered body-worn, and compliance with the SAR limits 
are established using a special head mannequin with a simulated plastic pinna (outer ear).
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Portable devices are designed to be used within 20 centimeters of the user are the subject of this section.  For 

mobile consumer devices where the a separation distance of at least 20 cm is normally maintained, we will continue 
to allow awareness of exposure from devices to be accomplished by the use of advisory labels and by providing 
users with information concerning minimum separation distances from transmitting structures and proper 
installation of antennas, as established in the Order adopted supra, in ET Docket 03-137.
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See footnotes 434 and 441 supra.  See also footnote 447 infra.
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centimeters.444  Manufacturers have achieved compliance using various methods.  Some have used 
proximity sensors to reduce power when close to the body of the user, although device power reduction in 
general may degrade performance.  Others have simply reduced the power of the device or changed its 
design.   The manual should include operating instructions and advisory statements so that users are 
aware of the body-worn operating requirements for RF exposure compliance. This allows users to make 
informed decisions on the type of body-worn accessories and operating configurations that are 
appropriate for the device.445

251. Commission calculations similar to those in Appendix D suggest that some devices may
not be compliant with our exposure limits without the use of some spacer to maintain a separation 
distance when body-worn,446 although this conclusion is not verifiable for individual devices since a test 
without a spacer has not been routinely performed during the body-worn testing for equipment 
authorization.  Yet, we have no evidence that this poses any significant health risk.  Commission rules 
specify a pass/fail criterion for SAR evaluation and equipment authorization.  However, exceeding the 
SAR limit does not necessarily imply unsafe operation, nor do lower SAR quantities imply “safer”
operation.  The limits were set with a large safety factor, to be well below a threshold for unacceptable 
rises in tissue temperature.  As a result, exposure well above the specified SAR limit should not create an 
unsafe condition.  We note that, even if a device is tested without a spacer, there are already certain 
separations built into the SAR test setup, such as the thickness of the mannequin shell, the thickness of 
the device exterior case, etc., so we seek comment on the implementation of evaluation procedures 
without a spacer for the body-worn testing configuration.  We also realize that SAR measurements are 
performed while the device is operating at its maximum capable power, so that given typical operating 
conditions, the SAR of the device during normal use would be less than tested.  In sum, using a device 
against the body without a spacer will generally result in actual SAR below the maximum SAR tested; 
moreover, a use that possibly results in non-compliance with the SAR limit should not be viewed with 
significantly greater concern than compliant use. 

252. In sum, there could be certain circumstances where test configurations may not reflect 
actual use, and newer technological solutions may exist to allow for devices to be evaluated as close as is 
feasible to a simulated human under a body-worn configuration.  Accordingly, we invite comment as to 
what steps, if any, the Commission should take relative to our policies for testing of devices on the basis 
of an expectation of some separation from the body, including whether it is appropriate to consider “zero” 
spacing, or actual contact with the body when testing.447 We also seek comment on the potential negative 
impacts of such measuring protocols on the design and performance of portable devices and, by 
extension, network architecture.  Alternatively, we seek comment on whether both requiring that advisory 
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See KDB 941225 at http://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?switch=P&id=26930.
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OET Bulletin 65, Supplement C, Page 43.
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See footnote 441 supra.  See also footnote 447 infra.
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We also take this opportunity to clarify a misconception, apparently held by some in the public, of our policy 

dealing with separation distance between portable devices and the body.  Some cell phone users apparently believe 
that certain devices need to be kept at least a specified distance (up to 2.5 cm) from the head during normal use to 
ensure compliance with our SAR limits.  Such a requirement does not exist and would clearly be impractical.  The 
testing recommendation in Supplement C (Edition 01-01) allowing for up to 2.5 cm of separation from the body
using spacers for SAR measurement applied only to body-worn operation and reflected, for example, the use of belt-
clips or holsters or keeping the device in a purse or backpack.  For the purpose of SAR determination, the human 
head and the body are simulated differently.  Laboratories perform SAR measurements using a head-shaped 
mannequin for testing devices held next to the head but use a flat body model for testing to simulate body-worn use.  
No spacers are allowed when the device is held to the head mannequin; however, since the body-worn test has been 
typically conducted with a spacer to separate the device from the body by some distance, the same distance must be 
maintained during body-worn use for compliance to be ensured.
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information be more prominent and detailed448 and supplying accessories to the consumer could be an 
effective means to ensure adequate awareness and capability to ensure adherence to the SAR standards 
under all potential usage conditions.  Given the considerable safety margin in our requirements, would the 
potential number of occurrences resulting from inattention to manual instruction and the extent of 
resulting exposure constitute a health hazard?  We request information on the costs and benefits of these 
or other options that will help the Commission progress on this front.

VI. PROCEDURAL MATTERS

A. Final and Initial Regulatory Flexibility Analysis

253. As required by § 603 of the Regulatory Flexibility Act, 5 U.S.C. § 603, the Commission 
has prepared a Final Regulatory Flexibility Analysis of the possible economic impact on small entities of 
the policies and rules adopted in this First Report and Order.  This Final Regulatory Flexibility Analysis 
is set forth in Appendix E.

254. As required by the Regulatory Flexibility Act of 1980 (RFA), 449 the Commission has 
prepared an Initial Regulatory Flexibility Analysis (IRFA) of the possible significant economic impact on 
small entities of the policies and rules proposed in the Further Notice.  The IRFA is found in Appendix F. 
We request written public comment on the analysis. Comments must be filed in accordance with the 
same deadlines as comments filed in response to the Further Notice, and must have a separate and distinct 
heading designating them as responses to the IRFA.

B. Paperwork Reduction Act Analysis

255. This Report and Order contains modified information collection requirements subject to 
the Paperwork Reduction Act of 1995 (PRA), Public Law 104-13. It will be submitted to the Office of 
Management and Budget (OMB) for review under Section 3507(d) of the PRA. OMB, the general public, 
and other federal agencies are invited to comment on the new or modified information collection 
requirements contained in this proceeding. In addition, we note that pursuant to the Small Business 
Paperwork Relief Act of 2002, Public Law 107-198, see 44 U.S.C. 3506(c)(4), we previously sought 
specific comment on how the Commission might further reduce the information collection burden for 
small business concerns with fewer than 25 employees.

256. We received no comments in response to our request in the Notice dealing with 
information collection burdens for small businesses with fewer than 25 employees.  In this present 
document, we have imposed stricter requirements on RF safety labeling of mobile and portable 
occupational transmitting devices and for occupational RF safety training in the vicinity of fixed 
transmitter sites.  A sample of a portable or mobile occupational device RF safety label must be submitted 
with an application for equipment authorization.  Such applications are normally submitted by 
manufacturers or importers of portable or mobile occupational devices, which generally tend to be large 
businesses.  We are not aware that any of these businesses have fewer than 25 employees.  While we are 
aware of numerous businesses with fewer than 25 employees which may now be subject to our new 
requirements for RF safety training, none of the rules adopted in this First Report and Order affect the 
information collection requirements applicable to businesses with fewer than 25 employees.

257. This Further Notice of Proposed Rulemaking contains proposed modified information 
collection requirements. The Commission, as part of its continuing effort to reduce paperwork burdens,
invites the general public and the Office of Management and Budget (OMB) to comment on the 
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information collection requirements contained in this document, as required by the Paperwork Reduction 
Act of 1995, Public Law 104-13. In addition, pursuant to the Small Business Paperwork Relief Act of 
2002, Public Law 107-198, see 44 U.S.C. 3506(c)(4), we seek specific comment on how we might further 
reduce the information collection burden for small business concerns with fewer than 25 employees.

258. In addition to filing comments with the Secretary, a copy of any comments on the 
information collections contained herein should be submitted to Nicholas A. Fraser, Office of 
Management and Budget (OMB), (202) 395-5887, or via fax at (202) 395-5167, or via the Internet at 
Nicholas_A._Fraser@omb.eop.gov and to Judith-B.Herman@fcc.gov, Federal Communications 
Commission (FCC). To submit your comments by e-mail send them to: PRA@fcc.gov.

C. Filing Requirements

259. Pursuant to sections 1.415 and 1.419 of the Commission’s rules 47 CFR §§ 1.415, 1.419, 
interested parties may file comments and reply comments on or before the dates indicated on the first 
page of this document.  Comments may be filed using the Commission’s Electronic Comment Filing 
System (ECFS).  See Electronic Filing of Documents in Rulemaking Proceedings, 63 FR 24121 (1998).

 Electronic Filers:  Comments may be filed electronically using the Internet by accessing the 
ECFS:  http://fjallfoss.fcc.gov/ecfs2/.  

 Paper Filers:  Parties who choose to file by paper must file an original and one copy of each 
filing.  Parties filing comments and/or replies in response to the Further Notice of Proposed 
Rulemaking must file their documents in ET Docket No. 03-137.  Parties filing comments and/or 
replies in response to the Notice of Inquiry must file their documents in ET Docket No. 13-84.

 Filings can be sent by hand or messenger delivery, by commercial overnight courier, or by first-
class or overnight U.S. Postal Service mail.  All filings must be addressed to the Commission’s 
Secretary, Office of the Secretary, Federal Communications Commission.

 All hand-delivered or messenger-delivered paper filings for the Commission’s Secretary 
must be delivered to FCC Headquarters at 445 12th St., SW, Room TW-A325, 
Washington, DC 20554.  The filing hours are 8:00 a.m. to 7:00 p.m.   All hand deliveries 
must be held together with rubber bands or fasteners.  Any envelopes and boxes must be 
disposed of before entering the building.  

 Commercial overnight mail (other than U.S. Postal Service Express Mail and Priority 
Mail) must be sent to 9300 East Hampton Drive, Capitol Heights, MD  20743.

 U.S. Postal Service first-class, Express, and Priority mail must be addressed to 445 12th

Street, SW, Washington DC  20554.

260. People with Disabilities:  To request materials in accessible formats for people with 
disabilities (braille, large print, electronic files, audio format), send an e-mail to fcc504@fcc.gov or call 
the Consumer & Governmental Affairs Bureau at (202) 418-0530 (voice), (202) 418-0432 (tty).

261. For further information, send an e-mail to Ed Mantiply at ed.mantiply@fcc.gov, Martin 
Doczkat at martin.doczkat@fcc.gov, or the Commission’s RF Safety Program at rfsafety@fcc.gov, or call 
the Office of Engineering and Technology at (202) 418-2470.

D. Ex Parte Rules

262. The proceeding this Notice initiates shall be treated as a “permit-but-disclose” proceeding 
in accordance with the Commission’s ex parte rules.450  Persons making ex parte presentations must file a 
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copy of any written presentation or a memorandum summarizing any oral presentation within two 
business days after the presentation (unless a different deadline applicable to the Sunshine period applies).  
Persons making oral ex parte presentations are reminded that memoranda summarizing the presentation 
must (1) list all persons attending or otherwise participating in the meeting at which the ex parte
presentation was made, and (2) summarize all data presented and arguments made during the 
presentation.  If the presentation consisted in whole or in part of the presentation of data or arguments 
already reflected in the presenter’s written comments, memoranda or other filings in the proceeding, the 
presenter may provide citations to such data or arguments in his or her prior comments, memoranda, or 
other filings (specifying the relevant page and/or paragraph numbers where such data or arguments can be 
found) in lieu of summarizing them in the memorandum.  Documents shown or given to Commission 
staff during ex parte meetings are deemed to be written ex parte presentations and must be filed 
consistent with rule 1.1206(b).  In proceedings governed by rule 1.49(f) or for which the Commission has 
made available a method of electronic filing, written ex parte presentations and memoranda summarizing 
oral ex parte presentations, and all attachments thereto, must be filed through the electronic comment 
filing system available for that proceeding, and must be filed in their native format (e.g., .doc, .xml, .ppt, 
searchable .pdf).  Participants in this proceeding should familiarize themselves with the Commission’s ex 
parte rules.

E. Congressional Review Act

263. The Commission will send a copy of the Report and Order to Congress and the 
Government Accountability Office pursuant to the Congressional Review Act.451

VII. ORDERING CLAUSES

264. Accordingly, IT IS ORDERED, that pursuant to Sections 1, 4(i), 4(j), 301, 303(r), 307, 
308, 309, 332(a)(1), 332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, as amended, 47 
U.S.C. §§ 151, 154(i), 154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 403; the National 
Environmental Policy Act of 1969, 42 U.S.C. § 4321, et seq.; and Section 704(b) of the 
Telecommunications Act of 1996, Pub. L. No. 104-104, this First Report and Order IS HEREBY 
ADOPTED.

265. IT IS FURTHER ORDERED that the Commission’s rules ARE AMENDED as set forth 
in Appendix A.  These rule revisions in this First Report and Order will become effective [60 DAYS 
AFTER DATE OF PUBLICATION FEDERAL REGISTER], except for Section 2.1091(d)(3) of the 
rule which contains information collection requirements subject to the Paperwork Reduction Act of 1995, 
Public Law 104-13, that are not effective until approved by the Office of Management and Budget 
(OMB). The Federal Communications Commission will publish a document in the Federal Register 
announcing OMB approval and the effective date of this rule.

266. IT IS FURTHER ORDERED, that pursuant to the authority contained in Sections 1, 4(i), 
4(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, 
as amended, 47 U.S.C. §§ 151, 154(i), 154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 
403; the National Environmental Policy Act of 1969, 42 U.S.C. § 4321, et seq.; and Section 704(b) of the 
Telecommunications Act of 1996, Pub. L. No. 104-104, this Further Notice of Proposed Rulemaking IS 
ADOPTED and comments will be sought on these proposals.

267. IT IS FURTHER ORDERED, that pursuant to Sections 1, 4(i), 4(j), 301, 303(r), 307, 
308, 309, 332(a)(1), 332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, as amended, 47 
U.S.C. §§ 151, 154(i), 154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 403; the National 
Environmental Policy Act of 1969, 42 U.S.C. § 4321, et seq.; and Section 704(b) of the 
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Telecommunications Act of 1996, Pub. L. No. 104-104, this Notice of Inquiry IS ADOPTED and 
comment will be sought.

268. IT IS ALSO ORDERED that the Commission’s Consumer and Governmental Affairs 
Bureau, Reference Information Center, SHALL SEND a copy of this Further Notice of Proposed 
Rulemaking, including the Initial Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of 
the Small Business Administration.

269. IT IS FURTHER ORDERED, that the Commission’s Consumer and Governmental 
Affairs Bureau, Reference Information Center SHALL SEND a copy of the First Report and Order, 
including the Final Regulatory Flexibility Analysis, to the Government Accountability Office pursuant to 
the Congressional Review Act, see 5 U.S.C. 801(a)(1)(A).  A copy of the First Report and Order and 
FRFA (or summaries thereof) will also be published in the Federal Register.

FEDERAL COMMUNICATIONS COMMISSION

Marlene H. Dortch
Secretary
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APPENDIX A

Final Rules

For the reasons set forth above, Parts 1, 2, and 95 of title 47 of the Code of Federal Regulations are 
amended as follows:

PART 1 – PRACTICE AND PROCEDURE

1.  The authority citation for Part 1 continues to read as follows:

Authority: 15 U.S.C. 79 et seq.; 47 U.S.C. 151, 154(i), 154(j), 155, 157, 225, 227, 303(r), and 309

2.  Section 1.1307(b) is amended by revising paragraph (b)(2) to read as follows:

§1.1307 Actions that may have a significant environmental effect, for which Environmental 
Assessments (EAs) must be prepared.

*  *  *  *  *

(b) *  *  *

(1) *  *  *

(2)(i) Mobile and portable transmitting devices that operate in the Commercial Mobile Radio Services 
pursuant to part 20 of this chapter; the Cellular Radiotelephone Service pursuant to part 22 of this 
chapter; the Personal Communications Services (PCS) pursuant to part 24 of this chapter; the Satellite 
Communications Services pursuant to part 25 of this chapter; the Miscellaneous Wireless 
Communications Services pursuant to part 27 of this chapter; the Maritime Services (ship earth stations 
only) pursuant to part 80 of this chapter; the Specialized Mobile Radio Service, the 4.9 GHz Band 
Service, or the 3650 MHz Wireless Broadband Service pursuant to part 90 of this chapter; or the 
Wireless Medical Telemetry Service (WMTS), or the Medical Device Radiocommunication Service 
(MedRadio) pursuant to part 95 of this chapter are subject to routine environmental evaluation for RF 
exposure prior to equipment authorization or use, as specified in §§ 2.1091 and 2.1093 of this chapter.

(ii)  Unlicensed PCS, unlicensed NII and millimeter wave devices are also subject to routine 
environmental evaluation for RF exposure prior to equipment authorization or use, as specified in §§ 
15.253(f), 15.255(g), 15.257(g), 15.319(i), and 15.407(f) of this chapter.

(iii)  Portable transmitting equipment for use in the Wireless Medical Telemetry Service (WMTS) is 
subject to routine environment evaluation as specified in §§ 2.1093 and 95.1125 of this chapter.

(iv)  Equipment authorized for use in the Medical Device Radiocommunication Service (MedRadio) 
as a medical implant device or body-worn transmitter (as defined in Appendix 1 to Subpart E of part 
95 of this chapter) is subject to routine environmental evaluation for RF exposure prior to equipment 
authorization, as specified in §§ 2.1093 and 95.1221 of this chapter by finite difference time domain 
(FDTD) computational modeling or laboratory measurement techniques.  Where a showing is based 
on computational modeling, the Commission retains the discretion to request that supporting 
documentation and/or specific absorption rate (SAR) measurement data be submitted.

(v)  All other mobile, portable, and unlicensed transmitting devices are categorically excluded from 
routine environmental evaluation for RF exposure under §§ 2.1091, 2.1093 of this chapter except as 
specified in paragraphs (c) and (d) of this section.
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(3)  *  *  *

3.  Section 1.1307(b)(4) is deleted.

4.  Section 1.1307(b)(5) is deleted.

5.  Section 1.1310 is amended to read as follows:  

§ 1.1310 Radiofrequency radiation exposure limits.

(a)  Specific absorption rate (SAR) shall be used to evaluate the environmental impact of human exposure 
to radiofrequency (RF) radiation as specified in § 1.1307(b) within the frequency range of 100 kHz to 6 
GHz (inclusive).

(b)  The SAR limits for occupational/controlled exposure are 0.4 W/kg, as averaged over the whole body, 
and a peak spatial-average SAR of 8 W/kg, averaged over any 1 gram of tissue (defined as a tissue volume 
in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, such as hands, 
wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit for occupational/controlled 
exposure is 20 W/kg, averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a 
cube).  Exposure may be averaged over a time period not to exceed 6 minutes to determine compliance
with occupational/controlled SAR limits.

(c)  The SAR limits for general population/uncontrolled exposure are 0.08 W/kg, as averaged over the 
whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of tissue (defined as a 
tissue volume in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, 
such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit is 4 W/kg, 
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube).  Exposure may be 
averaged over a time period not to exceed 30 minutes to determine compliance with general 
population/uncontrolled SAR limits.

(d)(1)  Evaluation with respect to the SAR limits in this section and in § 2.1093 of this chapter must 
demonstrate compliance with both the whole-body and peak spatial-average limits using technically 
supportable methods and exposure conditions in advance of authorization (licensing or equipment 
certification) and in a manner that permits independent assessment.

(2)  At operating frequencies less than or equal to 6 GHz, the limits for maximum permissible exposure 
(MPE), derived from whole-body SAR limits and listed in Table 1 of paragraph (e) of this section, may 
be used instead of whole-body SAR limits as set forth in paragraph (a) through (c) of this section to 
evaluate the environmental impact of human exposure to RF radiation as specified in § 1.1307(b), 
except for portable devices as defined in § 2.1093 as these evaluations shall be performed according to 
the SAR provisions in § 2.1093 of this chapter.  

(3)  At operating frequencies above 6 GHz, the MPE limits shall be used in all cases to evaluate the 
environmental impact of human exposure to RF radiation as specified in § 1.1307(b).

(4)  Both the MPE limits listed in Table 1 of paragraph (e) of this section and the SAR limits as set 
forth in paragraph (a) through (c) of this section and in § 2.1093 of this chapter are for continuous 
exposure, that is, for indefinite time periods.  Exposure levels higher than the limits are permitted for 
shorter exposure times, as long as the average exposure over the specified averaging time in Table 1 is 
less than the limits.  Detailed information on our policies regarding procedures for evaluating 
compliance with all of these exposure limits can be found in the FCC’s OET Bulletin 65, “Evaluating 
Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields,” 
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and in supplements to Bulletin 65, all available at the FCC’s Internet Web site: 
http://www.fcc.gov/oet/rfsafety.  

Note to Paragraphs (a) through (d): SAR is a measure of the rate of energy absorption due to exposure to 
RF electromagnetic energy.  The SAR limits to be used for evaluation are based generally on criteria 
published by the American National Standards Institute (ANSI) for localized SAR in Section 4.2 of “IEEE 
Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 
kHz to 300 GHz,” ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and 
Electronics Engineers, Inc., New York, New York 10017.  The criteria for SAR evaluation are similar to 
those recommended by the National Council on Radiation Protection and Measurements (NCRP) in 
“Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 
86, Section 17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814.  Limits for whole body SAR and 
peak spatial-average SAR are based on recommendations made in both of these documents.  The MPE 
limits in Table 1 are based generally on criteria published by the NCRP in “Biological Effects and 
Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 86, Sections 17.4.1, 
17.4.1.1, 17.4.2 and 17.4.3, copyright 1986 by NCRP, Bethesda, Maryland 20814.  In the frequency range 
from 100 MHz to 1500 MHz, these MPE exposure limits for field strength and power density are also 
generally based on criteria recommended by the ANSI in Section 4.1 of “IEEE Standard for Safety Levels 
with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” 
ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc., 
New York, New York 10017.

(e)  Table 1 below sets forth limits for Maximum Permissible Exposure (MPE) to radiofrequency 
electromagnetic fields.

Table 1—Limits for Maximum Permissible Exposure (MPE)

Frequency range
(MHz)

Electric field strength
(V/m)

Magnetic field strength
(A/m)

Power density
(mW/cm2)

Averaging time
(minutes)

(A) Limits for Occupational/Controlled Exposure

0.3 – 3.0 614 1.63 100 * 6

3.0 – 30 1842/f 4.89/f 900/f2 * 6

30 – 300 61.4 0.163 1.0 6

300 – 1,500 – – f/300 6

1,500 – 100,000 – – 5 6

(B) Limits for General Population/Uncontrolled Exposure

0.3 – 1.34 614 1.63 100 * 30

1.34 – 30 824/f 2.19/f 180/f2 * 30

30 – 300 27.5 0.073 0.2 30

300 – 1,500 – – f/1500 30

1,500 – 100,000 – – 1.0 30

f = frequency in MHz * = Plane-wave equivalent power density

(1)  Occupational/controlled exposure limits apply in situations in which persons are exposed as a 
consequence of their employment provided those persons are fully aware of the potential for exposure 
and can exercise control over their exposure.  Limits for occupational/controlled exposure also apply 
in situations when a person is transient through a location where occupational/controlled limits apply 
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provided he or she is made aware of the potential for exposure.  The phrase fully aware in the context 
of applying these exposure limits means that an exposed person has received written and/or verbal 
information fully explaining the potential for RF exposure resulting from his or her employment.  
With the exception of transient persons, this phrase also means that an exposed person has received 
appropriate training regarding work practices relating to controlling or mitigating his or her exposure.  
Such training is not required for transient persons, but they must receive written and/or verbal 
information and notification (for example, using signs) concerning their exposure potential and 
appropriate means available to mitigate their exposure.  The phrase exercise control means that an 
exposed person is allowed to and knows how to reduce or avoid exposure by administrative or 
engineering controls and work practices, such as use of personal protective equipment or time
averaging of exposure.

(2)  General population/uncontrolled exposure limits apply in situations in which the general public 
may be exposed, or in which persons who are exposed as a consequence of their employment may not 
be fully aware of the potential for exposure or cannot exercise control over their exposure.  

(3)  Licensees and applicants are responsible for compliance with both the occupational/controlled 
exposure limits and the general population/uncontrolled exposure limits as they apply to transmitters 
under their jurisdiction.  Licensees and applicants should be aware that the occupational/controlled 
exposure limits apply especially in situations where workers may have access to areas in very close 
proximity to antennas and access to the general public may be restricted.

(4)  In lieu of evaluation with the general population/uncontrolled exposure limits, amateur licensees 
authorized under part 97 of this chapter and members of his or her immediate household may be 
evaluated with respect to the occupational/controlled exposure limits in this section, provided 
appropriate training and information has been provided to the amateur licensee and members of 
his/her household.  Other nearby persons who are not members of the amateur licensee’s household 
must be evaluated with respect to the general population/uncontrolled exposure limits.

PART 2 – FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL 
RULES AND REGULATIONS 

6.  The authority citation for Part 2 continues to read as follows:

Authority:  47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted.

7.  Section 2.1091 is amended by revising paragraphs (c) and (d)(3) to read as follows: 

§ 2.1091 Radio frequency radiation exposure evaluation:  mobile devices.

*  *  *  *  *

(c)(1)  Mobile devices that operate in the Commercial Mobile Radio Services pursuant to part 20 of this 
chapter; the Cellular Radiotelephone Service pursuant to part 22 of this chapter; the Personal 
Communications Services pursuant to part 24 of this chapter; the Satellite Communications Services
pursuant to part 25 of this chapter; the Miscellaneous Wireless Communications Services pursuant to part 
27 of this chapter; the Maritime Services (ship earth station devices only) pursuant to part 80 of this 
chapter; and the Specialized Mobile Radio Service, and the 3650 MHz Wireless Broadband Service 
pursuant to part 90 of this chapter are subject to routine environmental evaluation for RF exposure prior to 
equipment authorization or use if:

(i)  they operate at frequencies of 1.5 GHz or below and their effective radiated power (ERP) is 
1.5 watts or more, or
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(ii)  they operate at frequencies above 1.5 GHz and their ERP is 3 watts or more.

(2)  Unlicensed personal communications service devices, unlicensed millimeter wave devices and 
unlicensed NII devices authorized under §§ 15.253(f), 15.255(g), 15.257(g), 15.319(i), and 15.407(f) of this 
chapter are also subject to routine environmental evaluation for RF exposure prior to equipment 
authorization or use if their ERP is 3 watts or more or if they meet the definition of a portable device as 
specified in § 2.1093(b) requiring evaluation under the provisions of that section.

(3)  All other mobile and unlicensed transmitting devices are categorically excluded from routine 
environmental evaluation for RF exposure prior to equipment authorization or use, except as specified in 
§§ 1.1307(c) and 1.1307(d) of this chapter.

(4)  Applications for equipment authorization of mobile and unlicensed transmitting devices subject to 
routine environmental evaluation must contain a statement confirming compliance with the limits 
specified in paragraph (d) of this section.  Technical information showing the basis for this statement 
must be submitted to the Commission upon request.

(d) *  *  *

(1) *  *  *

(2) *  *  *

(3)  If appropriate, awareness of exposure from devices in this section can be accomplished by the use 
of visual advisories (such as labeling, embossing, or on an equivalent electronic display) and by 
providing users with information concerning minimum separation distances from radiating structures 
and proper installation of antennas.

(i)  Visual advisories shall be legible and clearly visible to the user from the exterior of the 
device. 

(ii)  Visual advisories used on devices that are subject to occupational/controlled exposure limits 
must indicate that the device is for occupational use only, must refer the user to specific 
information on RF exposure, such as that provided in a user manual, and must note that the 
advisory and its information is required for FCC RF exposure compliance.  Such instructional 
material must provide the user with information on how to use the device in order to ensure 
compliance with the occupational/controlled exposure limits.

(iii)  A sample of the visual advisory, illustrating its location on the device, and any instructional 
material intended to accompany the device when marketed, shall be filed with the Commission 
along with the application for equipment authorization.

(iv)  For occupational devices, details of any special training requirements pertinent to limiting 
RF exposure should also be submitted.  Holders of grants for mobile devices to be used in 
occupational settings are encouraged, but not required, to coordinate with end-user organizations 
to ensure appropriate RF safety training.

*  *  * * *

8.  Section 2.1093 is amended by revising paragraphs (c) and (d) to read as follows: 

§ 2.1093 Radiofrequency radiation exposure evaluation: portable devices.
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*  *  *  *  *

(c)(1) Portable devices that operate in the Cellular Radiotelephone Service pursuant to part 22 of this 
chapter; the Personal Communications Service (PCS) pursuant to part 24 of this chapter; the Satellite 
Communications Services pursuant to part 25 of this chapter; the Miscellaneous Wireless 
Communications Services pursuant to part 27 of this chapter; the Maritime Services (ship earth station 
devices only) pursuant to part 80 of this chapter; the Specialized Mobile Radio Service, the 4.9 GHz Band 
Service, and the 3650 MHz Wireless Broadband Service pursuant to part 90 of this chapter; the Wireless 
Medical Telemetry Service (WMTS) and the Medical Device Radiocommunication Service (MedRadio), 
pursuant to subparts H and I of part 95 of this chapter, respectively, and unlicensed personal 
communication service, unlicensed NII devices and millimeter wave devices authorized under 15.253(f), 
15.255(g), 15.257(g), 15.319(i), and 15.407(f) of this chapter are subject to routine environmental 
evaluation for RF exposure prior to equipment authorization or use.

(2)  All other portable transmitting devices are categorically excluded from routine environmental 
evaluation for RF exposure prior to equipment authorization or use, except as specified in sections 
1.1307(c) and 1.1307(d) of this chapter.

(3)  Applications for equipment authorization of portable transmitting devices subject to routine 
environmental evaluation must contain a statement confirming compliance with the limits specified in 
paragraph (d) of this section.  Technical information showing the basis for this statement must be 
submitted to the Commission upon request.

(d) *  *  *

(1)  The SAR limits for occupational/controlled exposure are 0.4 W/kg, as averaged over the whole 
body, and a peak spatial-average SAR of 8 W/kg, averaged over any 1 gram of tissue (defined as a 
tissue volume in the shape of a cube).  Exceptions are the parts of the human body treated as 
extremities, such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit 
for occupational/controlled exposure is 20 W/kg, averaged over any 10 grams of tissue (defined as a 
tissue volume in the shape of a cube).  Exposure may be averaged over a time period not to exceed 6 
minutes to determine compliance with occupational/controlled SAR limits.

(i)  Occupational/Controlled limits apply when persons are exposed as a consequence of their 
employment provided these persons are fully aware of and exercise control over their exposure.  
Awareness of exposure can be accomplished by use of visual advisories (such as labeling, 
embossing, or on an equivalent electronic display) or by specific training or education through 
appropriate means, such as an RF safety program in a work environment. 

(ii)  Visual advisories on portable devices designed only for occupational use can be used as part 
of an applicant’s evidence of the device user’s awareness of occupational/controlled exposure 
limits.

(A)  Such visual advisories shall be legible and clearly visible to the user from the exterior of 
the device.

(B)  Visual advisories must indicate that the device is for occupational use only, refer the user 
to specific information on RF exposure, such as that provided in a user manual and note that 
the advisory and its information is required for FCC RF exposure compliance.

(C)  Such instructional material must provide the user with information on how to use the 
device in order to ensure compliance with the occupational/controlled exposure limits.
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(D)  A sample of the visual advisory, illustrating its location on the device, and any 
instructional material intended to accompany the device when marketed, shall be filed with 
the Commission along with the application for equipment authorization. Details of any 
special training requirements pertinent to limiting RF exposure should also be submitted.

(E)  Holders of grants for portable devices to be used in occupational settings are encouraged, 
but not required, to coordinate with end-user organizations to ensure appropriate RF safety 
training. 

(2)  The SAR limits for general population/uncontrolled exposure are 0.08 W/kg, as averaged over the 
whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of tissue 
(defined as a tissue volume in the shape of a cube).  Exceptions are the parts of the human body 
treated as extremities, such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average 
SAR limit is 4 W/kg, averaged over any 10 grams of tissue (defined as a tissue volume in the shape of 
a cube).  Exposure may be averaged over a time period not to exceed 30 minutes to determine 
compliance with general population/uncontrolled SAR limits.

(i)  General Population/Uncontrolled limits apply when the general public may be exposed, or 
when persons that are exposed as a consequence of their employment may not be fully aware of 
the potential for exposure or do not exercise control over their exposure.

(ii)  Visual advisories (such as labeling, embossing, or on an equivalent electronic display) on 
consumer devices such as cellular telephones will not be sufficient reason to allow these devices 
to be evaluated subject to limits for occupational/controlled exposure in paragraph (d)(1) of this 
section.

(3)  Compliance with SAR limits can be demonstrated by either laboratory measurement techniques 
or by computational modeling.  The latter must be supported by adequate documentation showing that 
the test device and exposure conditions have been correctly modeled in accordance with the operating 
configurations for normal use.  Guidance regarding SAR measurement techniques can be found in the 
Office of Engineering and Technology (OET) Laboratory Division Knowledge Database (KDB).  The 
staff guidance provided in the KDB does not necessarily represent the only acceptable methods for 
measuring RF exposure or emissions, and is not binding on the Commission or any interested party.

PART 95 – PERSONAL RADIO SERVICES

9.  The authority citation for Part 95 continues to read as follows:

Authority: Secs. 4, 303, 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303. 

10. Section 95.1221 is amended to read as follows: 

§ 95.1221 RF exposure.

A MedRadio medical implant device or medical body-worn transmitter is subject to the radiofrequency 
radiation exposure requirements specified in §§ 1.1307(b) and 2.1093 of this chapter, as appropriate.  
Applications for equipment authorization of devices operating under this section must demonstrate 
compliance with these requirements using either finite difference time domain (FDTD) computational 
modeling or laboratory measurement techniques.  Where a showing is based on computational modeling, 
the Commission retains the discretion to request that supporting documentation and/or specific absorption 
rate (SAR) measurement data be submitted.
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APPENDIX B

Proposed Rules

For the reasons set forth above, Parts 1, 2, 15, 24, 25, 95 and 97 of title 47 of the Code of Federal 
Regulations are proposed to be amended as follows:

PART 1 – PRACTICE AND PROCEDURE

1. The authority citation for Part 1 continues to read as follows:

Authority: 15 U.S.C. 79 et seq.; 47 U.S.C. 151, 154(i), 154(j), 155, 157, 225, 227, 303(r), and 309.

2. Section 1.1307 is amended by revising paragraph (b) to read as follows:

§1.1307 Actions that may have a significant environmental effect, for which Environmental 
Assessments (EAs) must be prepared.

*  *  *  *  *

(b)  In addition to the actions listed in paragraph (a) of this section, Commission actions granting or 
modifying construction permits, licenses or renewals thereof, temporary authorities, equipment 
authorizations, or any other authorizations for radiofrequency (RF) sources require the preparation of an 
Environmental Assessment (EA) if those RF sources would cause human exposure to levels of RF radiation 
in excess of the limits in § 1.1310 of this chapter.  Applications to the Commission for construction permits, 
licenses or renewals thereof, temporary authorities, equipment authorizations, or any other authorizations 
requesting either approval or modification of RF sources must contain a statement confirming compliance by 
RF evaluation with the limits in § 1.1310 of this chapter unless those RF sources are exempt from such RF 
evaluation, as discussed below.  Technical information showing the basis for compliance with the limits in § 
1.1310 of this chapter, either by RF evaluation or exemption, must be submitted to the Commission upon 
request.  Notwithstanding the above, in the event that RF sources cause human exposure to levels of RF 
radiation in excess of the limits in § 1.1310 of this chapter, such RF evaluations and exemptions are not 
deemed sufficient to show that there is no significant effect on the quality of the human environment or that 
the RF sources are categorically excluded from environmental processing.

(1)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter is required only for 
RF sources not exempt from such evaluation.  Evaluation of compliance with the exposure limits may 
be based on either computation or measurement in accordance with § 1.1310 of this chapter.  
Exemption from evaluation may be based on frequency, power, and separation distance.  However, 
all single RF sources having less than an available maximum time-averaged power of 1 mW are 
exempt from evaluation, as specified in paragraph (b)(1)(iii) of this section.  The “available maximum 
time-averaged power” for a fixed RF source is the maximum available power as averaged over any 30 
minute time period, and for a mobile or portable RF source is the maximum available power as 
averaged over a period inherent from device transmission characteristics.  Evaluation of compliance 
with the exposure limits in § 1.1310 of this chapter is necessary for single fixed, mobile, or portable 
RF sources above 1 mW and having an ERP greater than listed in Table 1 specified in paragraph 
(b)(1)(i) of this section or single fixed, mobile, or portable RF sources greater than the threshold Pth

for separation distances between 0.5 cm and 20 cm (inclusive) or ERP20cm for separation distances of 
at least 20 cm up to 40 cm as listed in paragraph (b)(1)(ii) of this section.  Mobile devices, as defined 
in § 2.1091(b) of this chapter, and portable devices, as defined in § 2.1093(b) of this chapter, with 
multiple RF sources shall refer to §§ 2.1091(c) and 2.1093(c), respectively, for relevant exemption 
criteria.  For the purposes of this section, a fixed RF source is defined as one that is physically secured at 
one location, even temporarily, and is not able to be easily moved to another location.
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(i)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter, and preparation 
of an EA if the limits are exceeded, is necessary for single RF sources either above an available
maximum time-averaged power of 1 mW or above the ERP listed in Table 1 below, whichever is 
greater.  The ERP, defined as the product of the maximum antenna gain and the maximum 
delivered time-averaged power summed over all polarizations, shall be used for comparison with 
the value calculated from the applicable formula in Table 1, where the term “maximum antenna 
gain” is the largest far-field total power gain relative to a dipole in any direction for all transverse 
polarization components and the term “delivered maximum time-averaged power” is the largest 
net power delivered or supplied to the antenna as averaged over any 30 minute time period for 
fixed sources and as averaged over a period inherent from device transmission characteristics for 
mobile and portable sources.  The term “separation distance,” R in Table 1, is defined as the 
minimum distance in any direction from any part of the radiating structure of a transmitting 
antenna or antenna array to the body of a nearby person.

Table 1—Single RF Sources Subject to Routine Environmental Evaluation

Transmitter Frequency Threshold ERP

(MHz) (watts)

Regardless of ERP, evaluation is required if the separation distance R is less than λ/2π from the 
radiating structure, where λ is the free-space operating wavelength, unless the available maximum 
time-averaged power is less than one milliwatt.  In addition, evaluation is required if the ERP in 
watts is greater than the value given by the formula below for the appropriate frequency, f, in MHz 
at the separation distance, R, in meters.

0.3 – 1.34 ERP ≥  1,920 R²

1.34 – 30 ERP ≥ 3,450 R²/f²

30 – 300 ERP ≥ 3.83 R²

300 – 1,500 ERP ≥ 0.0128 R²f

1,500 – 100,000 ERP ≥ 19.2R²

(ii)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter is necessary for 
single RF sources not exempted by paragraph (b)(1)(i) of this section if either its available 
maximum time-averaged power or effective radiated power (ERP) is greater than the threshold Pth

listed in the formula below, which shall only be used at distances from 0.5 to 20 centimeters and 
at frequencies from 0.3 to 6 GHz.  For distances from 20 to 40 centimeters at frequencies from 
0.3 to 6 GHz, evaluation of compliance with the exposure limits in § 1.1310 of this chapter is 
necessary if the ERP is greater than ERP20cm in the formula below.  If the ERP of a single RF 
source at distances from 0.5 to 40 centimeters and at frequencies from 0.3 to 6 GHz is not easily 
obtained, then the available maximum time-averaged power may be used (i.e., without 
consideration of ERP) in comparison with the formula below only if the device antenna(s) or 
radiating structure(s) do not exceed the electrical length of λ/4.

x
20th )cm20/((mW)P dERP cm

Where



Federal Communications Commission FCC 13-39

105
















fERP cm20

10

60
logx and  f is in GHz;

GHz6GHz5.1     

GHz5.1GHz3.0       

3060

2040
(mW)20










f

ff
ERP cm

d = the minimum separation distance in any direction from any part of the device antenna(s) or 
radiating structure(s) to the body of the device user

(iii)  In order for the 1 mW exemption criterion in paragraph (b)(1) of this section to apply, a 
separation distance of two centimeters is required between any portion of a radiating structure 
operating at less than 1 mW and the nearest portion of any other radiating structure in the same 
device.

(iv)  A routine RF evaluation of compliance with the exposure limits in § 1.1310 of this chapter is 
necessary for single fixed RF sources that exceed the thresholds defined in paragraph (b)(1), 
(b)(1)(i), or (b)(1)(ii) of this section.  Multiple fixed RF sources require evaluation of compliance 
with the exposure limits in § 1.1310 of this chapter if the sum of the fractional contributions to 
the applicable ERP thresholds and the ambient exposure quotient (AEQ) is greater than or equal 
to 1 as indicated in the equation below. 
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Where

a = number of fixed RF sources using paragraph (b)(1)(ii) of this section.

b = number of existing fixed RF sources with known SAR.

c = number of fixed RF sources using ERP, either according to (b)(1)(i) or (b)(1)(ii) of this section.

Pi  = the available maximum time-averaged power or the ERP, whichever is greater, for RF source i

Pth,i = the threshold power according to the formula in (b)(1)(ii) of this section for RF source i.

SARj = the maximum SAR reported from the jth fixed RF source.

ERPk = ERP of RF source k.

ERPth,k = exemption threshold ERP for RF source k, either according to (b)(1)(ii) of this section or 
(b)(1)(i) of this section, as applicable.

AEQ = the ambient exposure quotient (AEQ) for the general population/uncontrolled limit from an 
existing evaluation of exposure at the site from fixed sources not included in the summations.  
An AEQ less than 0.05 may be considered insignificant.

(v)  Where applicable, for multiple mobile or portable RF sources within a device operating in the 
same time averaging period, evaluation is required if:
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a = number of mobile or portable transmitters that use Pth, including existing transmitters and those 
being added.

b = number of existing mobile or portable transmitters with known SAR.

c = number of mobile or portable transmitters using ERP, according to either (b)(1)(i) or (b)(1)(ii) of 
this section, including existing transmitters and those being added.

Pi  = the available maximum time-averaged power or the ERP, whichever is greater, for mobile or 
portable transmitter i.

Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) for mobile or portable 
transmitter i.

SARj = the maximum SAR reported for equipment certification from the jth mobile or portable 
transmitter in the device.

ERPk = ERP of mobile or portable transmitter k.

ERPth,k =  exemption threshold ERP for mobile or portable transmitter k, either according to (b)(1)(ii) 
of this section or (b)(1)(i) of this section, as applicable.

(vi)  Unless otherwise specified in this chapter, any other single or multiple RF source(s) is 
exempt from routine environmental evaluation for RF exposure prior to authorization (licensing 
or equipment certification), except as specified in §§ 1.1307(c) and 1.1307(d) of this chapter.

(2)  Specific mitigation actions are required for fixed RF sources in order to ensure compliance with 
our exposure limits, including the implementation of an RF safety plan, restriction of access to those 
RF sources, and disclosure of spatial regions where exposure limits are exceeded.  For the purpose of 
this section, Category One described in paragraph (b)(2)(i) of this section is defined as compliant with 
the general population exposure limit in § 1.1310 of this chapter at any separation distance; Category 
Two described in paragraph (b)(2)(ii) of this section is defined as above the general population 
exposure limit but compliant with the occupational exposure limit in § 1.1310 of this chapter within 
its defined spatial region; Category Three described in paragraph (b)(2)(iii) of this section is defined 
as above the occupational exposure limit but no more than ten times the occupational exposure limit 
in § 1.1310 of this chapter within its defined spatial region; and Category Four described in paragraph 
(b)(2)(iv) of this section is defined as more than ten times the occupational exposure limit in § 1.1310 
of this chapter within its defined spatial region.

(i)  Category One – INFORMATION: No mitigation actions are required.  Optionally a green 
“INFORMATION” sign may offer information to those persons who might be approaching RF 
sources.  This optional sign should include at least the following information: appropriate signal 
word “INFORMATION” and associated color (green) in accord with section 5.8 of IEEE Std 
C95.2-1999, a specification of the RF source, contact information, and a reminder to obey all 
postings and boundaries.

(ii)  Category Two – NOTICE: Mitigation actions are required in the form of signs and positive 
access control surrounding the areas in which the general population exposure limit is exceeded, 
with the appropriate signal word “NOTICE” and associated color (blue) on the signs.  Signs must 
contain the components discussed in paragraph (b)(2)(v) of this section.  Under certain controlled 
conditions, such as on a rooftop with limited access, a sign containing the components discussed 
in paragraph (b)(2)(v) of this section attached directly to the surface of an antenna will be 
considered a sufficient mitigation action if the sign specifies and is legible at the separation 
distance required for compliance with the general population exposure limit in § 1.1310 of this 
chapter.  Appropriate training is required for any occupational personnel with access to controlled 
areas within restrictive barriers where the general population exposure limit is exceeded, and 
transient individuals must be supervised by trained personnel upon entering any of these areas.  
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Use of time averaging is required for transient individuals in the area in which the general 
population exposure limit is exceeded to ensure compliance with the time-averaged general 
population exposure limit.

(iii)  Category Three – CAUTION: In addition to the mitigation actions required within those 
areas designated as Category Two, further signs, controls, or indicators are required surrounding 
the area in which the occupational exposure limit is exceeded, with the appropriate signal word 
“CAUTION” and associated color (yellow) on the signs.  If signs are used at the occupational 
exposure limit boundary, they must contain the components discussed in paragraph (b)(2)(v) of 
this section.  If the boundaries between Category Two and Three are such that placement of both 
Category Two and Three signs would be in the same location, then the Category Two sign is 
optional.  A label or small sign may be attached directly to the surface of an antenna within a 
controlled environment if it specifies a minimum approach distance where the occupational 
exposure limit is exceeded.  If signs are not used at the occupational exposure limit boundary, 
controls or indicators (e.g., chains, railings, contrasting paint, diagrams, etc.) must designate the 
spatial regions where the occupational exposure limit is exceeded.  Transient individuals are not 
permitted in any area for any period of time in which the occupational exposure limit is exceeded.  
Further mitigation by reducing exposure time in accord with six minute time averaging is 
required for occupational personnel in the area in which the occupational exposure limit is 
exceeded.  However, proper use of RF personal protective equipment may be considered 
sufficient in lieu of time averaging for occupational personnel in the areas in which the 
occupational exposure limit is exceeded.

(iv)  Category Four – WARNING/DANGER: In addition to the mitigation actions required 
within those areas designated as Category Three, “WARNING” signs with the associated color 
(orange) are required where the occupational limit is exceeded by a factor of ten, and 
“DANGER” signs with the associated color (red) are required where immediate and serious 
injury will occur on contact.  Signs must contain the components discussed in paragraph (b)(2)(v) 
of this section.  If the boundaries between Category Three and Four are such that placement of 
both Category Three and Four signs would be in the same location, then the Category Three sign 
is optional.  If power reduction, and therefore Category reduction, is not feasible, then 
lockout/tagout procedures in 29 CFR § 1910.147 must be followed.

(v)  RF exposure advisory signs must include at least the following five components:

(A)  Appropriate signal word and associated color {i.e., “DANGER” (red), “WARNING”
(orange), “CAUTION,” (yellow) “NOTICE” (blue)} in accord with IEEE Std C95.2-1999, 
“IEEE Standard for Radio-Frequency Energy and Current-Flow Symbols,” copyright 1999 by 
the Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017

(B)  RF energy advisory symbol (Figure A.3 of IEEE Std C95.2-1999)

(C)  An explanation of the RF source

(D)  Behavior necessary to comply with the exposure limits

(E)  Contact information

(3)  In general, when the exposure limits specified in § 1.1310 are exceeded in an accessible area due to 
the emissions from multiple fixed RF sources, actions necessary to bring the area into compliance or 
preparation of an Environmental Assessment as specified in § 1.1311 are the shared responsibility of all 
licensees whose RF sources produce, at the area in question, levels that exceed 5% of the applicable 
exposure limit.  Field strengths must be squared to be proportional to SAR or power density.  
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Specifically, these compliance requirements apply if the square of the electric or magnetic field strength 
exposure level applicable to a particular RF source exceeds 5% of the square of the electric or magnetic 
field strength limit at the area in question where the levels due to multiple fixed RF sources exceed the 
exposure limit.  Site owners and managers are expected to allow applicants and licensees to take 
reasonable steps to comply with the requirements contained in § 1.1307(b) and, where feasible, should 
encourage co-location of RF sources and common solutions for controlling access to areas where the RF 
exposure limits contained in § 1.1310 might be exceeded.  Additionally, applicants for proposed RF 
sources and applicants for renewal of licenses for RF sources shall inform other licensees at a site in 
question of evaluations indicating possible non-compliance with the exposure limits.

(i)  Applicants for proposed RF sources that would cause non-compliance with the limits specified in 
§ 1.1310 at an accessible area previously in compliance must submit an EA if emissions from the 
applicant's RF source would produce, at the area in question, levels that exceed 5% of the applicable 
exposure limit.  Field strengths must be squared if necessary to be proportional to SAR or power 
density.

(ii)  Renewal applicants whose RF sources would cause non-compliance with the limits specified in 
§ 1.1310 at an accessible area previously in compliance must submit an EA if emissions from the 
applicant's RF source would produce, at the area in question, levels that exceed 5% of the applicable 
exposure limit. Field strengths must be squared if necessary to be proportional to SAR or power 
density.

*  *  *  *  *

3. Section 1.1310 is amended to read as follows:  

§ 1.1310 Radiofrequency radiation exposure limits.

(a)  Specific absorption rate (SAR) shall be used to evaluate the environmental impact of human exposure 
to radiofrequency (RF) radiation as specified in § 1.1307(b) within the frequency range of 100 kHz to 6 
GHz (inclusive).  

(b)  The SAR limits for occupational/controlled exposure are 0.4 W/kg, as averaged over the whole body, 
and a peak spatial-average SAR of 8 W/kg, averaged over any 1 gram of tissue (defined as a tissue volume 
in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, such as hands, 
wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit for occupational/controlled 
exposure is 20 W/kg, averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a 
cube).  Exposure may be averaged over a time period not to exceed 6 minutes to determine compliance 
with occupational/controlled SAR limits.

(c)  The SAR limits for general population/uncontrolled exposure are 0.08 W/kg, as averaged over the 
whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of tissue (defined as a 
tissue volume in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, 
such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit is 4 W/kg, 
averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube).  Exposure may be 
averaged over a time period not to exceed 30 minutes to determine compliance with general 
population/uncontrolled SAR limits.

(d)(1)  Evaluation with respect to the SAR limits in this section must demonstrate compliance with both the 
whole-body and peak spatial-average limits using technically supported measurement or computational 
methods and exposure conditions in advance of authorization (licensing or equipment certification) and in 
a manner that facilitates enforcement.  Numerical computation of SAR must be supported by adequate 
documentation showing that the numerical method as implemented in the computational software has been 
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fully validated; in addition, the equipment under test and exposure conditions must be modeled according 
to protocols established by numerical computation standards or available FCC procedures for the specific 
computational method.

(2)  For operation within the frequency range of 300 kHz and 6 GHz (inclusive), the limits for 
maximum permissible exposure (MPE), derived from whole-body SAR limits and listed in Table 1 of 
paragraph (e) of this section, may be used instead of whole-body SAR limits as set forth in paragraph 
(a) through (c) of this section to evaluate the environmental impact of human exposure to RF radiation
as specified in § 1.1307(b), except for portable devices as defined in § 2.1093 as these evaluations shall 
be performed according to the SAR provisions in § 2.1093 of this chapter.

(3)  At operating frequencies above 6 GHz, the MPE limits listed in Table 1 of paragraph (e) of this 
section shall be used in all cases to evaluate the environmental impact of human exposure to RF 
radiation as specified in § 1.1307(b).

(4)  Both the MPE limits listed in Table 1 of paragraph (e) of this section and the SAR limits as set 
forth in paragraph (a) through (c) of this section are for continuous exposure, that is, for indefinite time 
periods.  Exposure levels higher than the limits are permitted for shorter exposure times, as long as the 
average exposure over the specified averaging time in Table 1 is less than the exposure limits.  
Detailed information on our policies regarding procedures for evaluating compliance with all of these 
exposure limits can be found in the most current edition of FCC's OET Bulletin 65, “Evaluating 
Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields,” 
and its supplements, all available at the FCC’s Internet Web site: http://www.fcc.gov/oet/rfsafety.  

Note to Paragraphs (a) through (d): SAR is a measure of the rate of energy absorption due to exposure to 
RF electromagnetic energy.  These SAR limits to be used for evaluation are based generally on criteria 
published by the American National Standards Institute (ANSI) for localized SAR in Section 4.2 of “IEEE 
Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 
kHz to 300 GHz,” ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and 
Electronics Engineers, Inc., New York, New York 10017.  These criteria for SAR evaluation are similar to 
those recommended by the National Council on Radiation Protection and Measurements (NCRP) in 
“Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 
86, Section 17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814.  Limits for whole body SAR and 
peak spatial-average SAR are based on recommendations made in both of these documents.  The MPE 
limits in Table 1 are based generally on criteria published by the NCRP in “Biological Effects and 
Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 86, Sections 17.4.1, 
17.4.1.1, 17.4.2 and 17.4.3, copyright 1986 by NCRP, Bethesda, Maryland 20814.  In the frequency range 
from 100 MHz to 1500 MHz, these MPE exposure limits for field strength and power density are also 
generally based on criteria recommended by the ANSI in Section 4.1 of “IEEE Standard for Safety Levels 
with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” 
ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc., 
New York, New York 10017.
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(e)  Table 1 below sets forth limits for Maximum Permissible Exposure (MPE) to radiofrequency 
electromagnetic fields.

Table 1—Limits for Maximum Permissible Exposure (MPE)

Frequency range
(MHz)

Electric field strength
(V/m)

Magnetic field strength
(A/m)

Power density
(mW/cm2)

Averaging time
(minutes)

(A) Limits for Occupational/Controlled Exposure

0.3–3.0 614 1.63 *(100) 6

3.0–30 1842/f 4.89/f *(900/f2) 6

30–300 61.4 0.163 1.0 6

300–1500 f/300 6

1500–100,000 5 6

(B) Limits for General Population/Uncontrolled Exposure

0.3–1.34 614 1.63 *(100) 30

1.34–30 824/f 2.19/f *(180/f2) 30

30–300 27.5 0.073 0.2 30

300–1500 f/1500 30

1500–100,000 1.0 30

f = frequency in MHz * = Plane-wave equivalent power density

(1)  Occupational/controlled exposure limits apply in situations in which persons are exposed as a 
consequence of their employment provided those persons are fully aware of the potential for exposure 
and can exercise control over their exposure.  Limits for occupational/controlled exposure also apply 
in situations when a person is transient through a location where occupational/controlled limits apply 
provided he or she is made aware of the potential for exposure.  The phrase fully aware in the context 
of applying these exposure limits means that an exposed person has received written and/or verbal 
information fully explaining the potential for RF exposure resulting from his or her employment.  
With the exception of transient persons, this phrase also means that an exposed person has received 
appropriate training regarding work practices relating to controlling or mitigating his or her exposure.  
See § 1.1307(b)(2) of this chapter.  The phrase exercise control means that an exposed person is 
allowed and also knows how to reduce or avoid exposure by administrative or engineering work 
practices, such as use of personal protective equipment or time averaging of exposure.

(2)  General population/uncontrolled exposure limits apply in situations in which the general public 
may be exposed, or in which persons who are exposed as a consequence of their employment may not 
be fully aware of the potential for exposure or cannot exercise control over their exposure.  For 
example, RF sources intended for consumer use shall be subject to the limits for general 
population/uncontrolled exposure in this section.

*  *  *  *  * 

4. Section 1.4000(c) is deleted.
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PART 2 – FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL 
RULES AND REGULATIONS 

5. The authority citation for Part 2 continues to read as follows:

Authority:  47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted.

6. Section 2.1091 is amended by revising paragraphs (b), (c), (d)(1), and (d)(2) to read as follows: 

§ 2.1091 Radiofrequency radiation exposure evaluation:  mobile devices.

*  *  *  *  *
(b) For purposes of this section, a mobile device is defined as a transmitting device designed to be used 
in other than fixed locations and to generally be used in such a way that a separation distance of at least 
20 centimeters is normally maintained between the transmitter's radiating structure(s) and the body of the 
user or nearby persons. In this context, the term “fixed location” means that the device is physically 
secured at one location and is not able to be easily moved to another location while transmitting. 
Transmitting devices designed to be used by consumers or workers that can be easily re-located, such as 
wireless devices associated with a personal desktop computer, are considered to be mobile devices if they 
meet the 20 centimeter separation requirement.

(c)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter, and preparation of an 
EA if the limits are exceeded, is necessary for mobile devices with single RF sources either more than an
available maximum time-averaged power of 1 mW or more than the ERP listed in Table 1 of § 
1.1307(b)(1)(i), whichever is greater.  For mobile devices not exempt by § 1.1307(b)(1)(i) at distances 
from 20 to 40 centimeters and frequencies from 0.3 to 6 GHz, evaluation of compliance with the exposure 
limits in § 1.1310 of this chapter is necessary if the ERP of the device is greater than ERP20cm in the 
formula below.  If the ERP of a single RF source at distances from 20 to 40 centimeters and frequencies 
from 0.3 to 6 GHz is not easily obtained, then the available maximum time-averaged RF output power 
may be used (i.e., without consideration of ERP) in comparison with the formula below only if the device 
antenna(s) or radiating structure(s) do not exceed the electrical length of λ/4.
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GHz5.1GHz3.0       
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(1)  For multiple mobile RF sources within a device operating in the same time averaging period, 
when all transmitting antennas are at a separation distance of at least 20 centimeters, evaluation is 
required if:
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Where

a = number of mobile transmitters that use Pth, including existing transmitters and those being added.

b = number of existing mobile transmitters with known SAR.
c = number of mobile transmitters using ERP, according to either § 1.1307(b)(1)(i) or § 

1.1307(b)(1)(ii) of this chapter, including existing transmitters and those being added.

Pi  = the available maximum time-averaged power or the ERP, whichever is greater, for mobile 
transmitter i.
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Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) of this chapter for mobile 
transmitter i.

SARj = the maximum SAR reported for equipment certification from the jth mobile transmitter in the 
device.

ERPk = ERP of mobile transmitter k.

ERPth,k = exemption threshold ERP for mobile transmitter k, either according to § 1.1307(b)(1)(ii) of 
this chapter or § 1.1307(b)(1)(i) of this chapter, as applicable.

(2)  For multiple mobile or portable RF sources within a device operating in the same time averaging 
period, routine environmental evaluation is required if the formula in § 2.1093(c)(2) of this chapter is 
applied to determine the exemption ratio and the result is greater than or equal to 1.

(3)  Unless otherwise specified in this chapter, any other single mobile or multiple mobile and 
portable RF source(s) associated with a device is exempt from routine environmental evaluation for 
RF exposure prior to equipment authorization or use, except as specified in §§ 1.1307(c) and 
1.1307(d) of this chapter.

(d)  Applications for equipment authorization of mobile transmitting devices subject to routine 
environmental evaluation must contain a statement confirming compliance with the limits specified in § 
1.1310 of this chapter as part of their application.  Technical information showing the basis for this 
statement must be submitted to the Commission upon request. In general, maximum time-averaged 
power levels must be used for evaluation.  All unlicensed personal communications service (PCS) devices 
and unlicensed NII devices shall be subject to the limits for general population/uncontrolled exposure.

(1)  For purposes of analyzing mobile transmitting devices under the occupational/controlled criteria 
specified in § 1.1310 of this chapter, time averaging provisions of the limits may be used in 
conjunction with maximum duty factor to determine maximum time-averaged exposure levels under 
normal operating conditions.

(2)  Such time averaging provisions based on maximum duty factor may not be used in determining 
exposure levels for devices intended for use by consumers in general population/uncontrolled 
environments as defined in § 1.1310 of this chapter.  However, “source-based” time averaging based 
on an inherent property of the RF source is allowed.  An example of this is the determination of 
exposure from a device that uses digital technology such as a time-division multiple-access (TDMA) 
scheme for transmission of a signal.

(3)  *  *  *

(4)  *  *  *

7. Section 2.1093 is amended by revising paragraphs (c) and (d) to read as follows: 

§ 2.1093 Radiofrequency radiation exposure evaluation: portable devices.

*  *  *  *  *

(c)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter, and preparation of an 
EA if the limits are exceeded, is necessary for portable devices with single RF sources with more than an
available maximum time-averaged power of 1 mW, more than the ERP listed in Table 1 of § 
1.1307(b)(1)(i), or more than the Pth in the formula below, whichever is greater.  The formula below shall 
only be used in conjunction with portable devices not exempt by § 1.1307(b)(1)(i) at distances from 0.5 to 
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20 centimeters and frequencies from 0.3 to 6 GHz.  If the ERP of a single RF source at distances from 0.5 
to 20 centimeters and frequencies from 0.3 to 6 GHz is not easily obtained, then available maximum time-
averaged power may be used (i.e., without consideration of ERP) in comparison with the formula below 
only if the device antenna(s) or radiating structure(s) do not exceed the electrical length of λ/4.

x
20th )cm20/((mW)P dERP cm
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d = the minimum separation distance in any direction from any part of the device antenna(s) or radiating 
structure(s) to the body of the device user

(1)  For multiple portable RF sources within a device operating in the same time averaging period, 
when all transmitting antennas are at a separation distance of up to 20 centimeters, evaluation is 
required if:
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Where

a = number of portable transmitters that use Pth, including existing transmitters and those being 
added.

b = number of existing portable transmitters with known SAR.

c = number of portable transmitters using ERP, according to either § 1.1307(b)(1)(i) or § 
1.1307(b)(1)(ii) of this chapter, including existing transmitters and those being added.

Pi  = the available maximum time-averaged power or the ERP, whichever is greater, for portable 
transmitter i.

Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) of this chapter for portable 
transmitter i.

SARj = the maximum SAR reported for equipment certification from the jth portable transmitter in the 
device.

ERPk = ERP of portable transmitter k.

ERPth,k = exemption threshold ERP for portable transmitter k, either according to § 1.1307(b)(1)(ii) of this 
chapter or § 1.1307(b)(1)(i) of this chapter, as applicable.

(2)  For multiple mobile or portable RF sources within a device operating in the same time averaging 
period, evaluation is required if:
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Where

a = number of mobile or portable transmitters that use Pth, including existing transmitters and those 
being added.

b = number of existing mobile or portable transmitters with known SAR.

c = number of mobile or portable transmitters using ERP, according to either § 1.1307(b)(1)(i) or § 
1.1307(b)(1)(ii) of this chapter, including existing transmitters and those being added.

Pi  = the available maximum time-averaged power or the ERP, whichever is greater, for mobile or 
portable transmitter i.

Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) of this chapter for mobile or 
portable transmitter i.

SARj = the maximum SAR reported for equipment certification from the jth mobile or portable 
transmitter in the device.

ERPk = ERP of mobile or portable transmitter k.

ERPth,k =  exemption threshold ERP for mobile or portable transmitter k, either according to § 
1.1307(b)(1)(ii) of this chapter or § 1.1307(b)(1)(i) of this chapter, as applicable.

(3)  Unless otherwise specified in this chapter, any other single portable or multiple mobile and 
portable RF source(s) associated with a device is exempt from routine environmental evaluation for 
RF exposure prior to equipment authorization or use, except as specified in §§ 1.1307(c) and 
1.1307(d) of this chapter.

(d)  Applications for equipment authorization of portable transmitting devices subject to routine 
environmental evaluation must contain a statement confirming compliance with the limits specified in § 
1.1310 of this chapter as part of their application.  The limits to be used for evaluation shall apply for 
portable devices transmitting in the frequency range from 100 kHz to 6 GHz in terms of the SAR limits 
specified in §§ 1.1310(a) through (c) of this chapter.  The device must be evaluated at a separation 
distance applicable to the operating configurations and exposure conditions of the device.  Portable 
devices that transmit at frequencies above 6 GHz are to be evaluated in terms of the MPE limits specified 
in Table 1 of § 1.1310(e) of this chapter.  Technical information showing the basis for this statement must 
be submitted to the Commission upon request.  In general, maximum time-averaged power levels must be 
used for evaluation.  All unlicensed personal communications service (PCS) devices and unlicensed NII 
devices shall be subject to the limits for general population/uncontrolled exposure.

(1)  Evaluation of compliance with the SAR limits can be demonstrated by either laboratory 
measurement techniques or by computational modeling.  The latter must be supported by adequate 
documentation showing that the numerical method as implemented in the computational software has
been fully validated; in addition, the equipment under test and exposure conditions must be modeled 
according to protocols established by numerical computation standards or available FCC procedures 
for the specific computational method. Guidance regarding SAR measurement techniques can be 
found in the Office of Engineering and Technology (OET) Laboratory Division Knowledge Database 
(KDB).  The staff guidance provided in the KDB does not necessarily represent the only acceptable 
methods for measuring RF exposure or emissions, and is not binding on the Commission or any 
interested party.

(2)  For purposes of analyzing portable transmitting devices under the occupational/controlled SAR 
criteria specified in § 1.1310 of this chapter, the time averaging provisions of these SAR criteria may 
be used to determine maximum time-averaged exposure levels under normal operating conditions.

(3)  The time averaging provisions for occupational/controlled SAR criteria, based on maximum duty 
factor, may not be used in determining typical exposure levels for portable devices intended for use 
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by consumers, such as cellular telephones, that are considered to operate in general 
population/uncontrolled environments as defined in § 1.1310 of this chapter.  However, “source-
based” time averaging based on an inherent property of the RF source is allowed.  An example of this 
would be the determination of exposure from a device that uses digital technology such as a time-
division multiple-access (TDMA) scheme for transmission of a signal.

(4)  Visual advisories (such as labeling, embossing, or on an equivalent electronic display) on 
portable devices designed only for occupational use can be used as part of an applicant’s evidence of 
the device user’s awareness of occupational/controlled exposure limits.  Such visual advisories shall 
be legible and clearly visible to the user from the exterior of the device.  Visual advisories must 
indicate that the device is for occupational use only, refer the user to specific information on RF 
exposure, such as that provided in a user manual and note that the advisory and its information is 
required for FCC RF exposure compliance.  Such instructional material must provide the user with 
information on how to use the device in order to ensure compliance with the occupational/controlled 
exposure limits.  A sample of the visual advisory, illustrating its location on the device, and any 
instructional material intended to accompany the device when marketed, shall be filed with the 
Commission along with the application for equipment authorization.  Details of any special training 
requirements pertinent to limiting RF exposure should also be submitted.  Holders of grants for 
portable devices to be used in occupational settings are encouraged, but not required, to coordinate 
with end-user organizations to ensure appropriate RF safety training.

(5)  General population/uncontrolled exposure limits defined in § 1.1310 of this chapter apply to 
portable devices intended for use by consumers or persons who are exposed as a consequence of their 
employment and may not be fully aware of the potential for exposure or cannot exercise control over 
their exposure.  No communication with the consumer including either visual advisories or manual 
instructions will be considered sufficient to allow consumer portable devices to be evaluated subject 
to limits for occupational/controlled exposure specified in § 1.1310 of this chapter.

PART 15 – RADIO FREQUENCY DEVICES

8. The authority citation for Part 15 continues to read as follows:

Authority: 47 U.S.C. 154, 302a, 303, 304, 307, 336, and 544a.

9. Section 15.709(d) is amended to read as follows:

*  *  *  *  *

(d)  Compliance with radio frequency exposure requirements.  TVBDs shall ensure compliance with the 
Commission's radio frequency exposure requirements in §§ 1.1307(b), 2.1091 and 2.1093 of this chapter, 
where applicable.

PART 24 – PERSONAL COMMUNICATIONS SERVICES

10. The authority citation for Part 24 continues to read as follows:

Authority: 47 U.S.C. 154, 301, 302, 303, 309 and 332.

11. Section 24.51(c) is deleted and reserved.

12. Section 24.52 is amended to read as follows:
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§ 24.52   RF exposure.

Licensees and manufacturers shall ensure compliance with the Commission's radio frequency exposure 
requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 
radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 
power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 
of this chapter.  Applications for equipment authorization of mobile or portable devices operating under 
this section must contain a statement confirming compliance with these requirements for both 
fundamental emissions and unwanted emissions. Technical information showing the basis for this 
statement must be submitted to the Commission upon request.

PART 25 – SATELLITE COMMUNICATIONS

13.  The authority citation for Part 25 continues to read as follows:

Authority: 47 U.S.C. 701–744. Interprets or applies Sections 4, 301, 302, 303, 307, 309 and 332 of the 
Communications Act, as amended, 47 U.S.C. Sections 154, 301, 302, 303, 307, 309 and 332, unless 
otherwise noted.

14. Section 25.115(j) is amended to read as follows:

§ 25.115 Application for earth station authorizations.

*  *  *  *  *

(j)  The licensee and grantees shall ensure compliance with the Commission's radio frequency exposure 
requirements in § 1.1307(b) of this chapter. An environmental assessment may be required if RF 
radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 
power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 
of this chapter.  See § 1.1307(b)(3)(i).

15. Section 25.117(g) is amended to read as follows:

*  *  *  *  *

(g) The licensee and grantees shall ensure compliance with the Commission's radio frequency exposure 
requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 
radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 
power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 
of this chapter.  See § 1.1307(b)(3)(ii).

16. Section 25.129(c) is amended to read as follows:

*  *  *  *  *

(c)  In addition to the information required by § 2.1033(c) of this chapter, applicants for certification 
required by this section shall submit any additional equipment test data necessary to demonstrate 
compliance with pertinent standards for transmitter performance prescribed in § 25.138, § 25.202(f), §
25.204, § 25.209, and § 25.216, and shall ensure compliance with the Commission's radio frequency 
exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if 
RF radiation from the proposed facilities would, in combination with radiation from other sources, cause 
RF power density or field strength in an accessible area to exceed the applicable limits specified in § 
1.1310 of this chapter.  Applications for equipment authorization of mobile or portable devices operating 
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under this section must contain a statement confirming compliance with these requirements for both 
fundamental emissions and unwanted emissions. Technical information showing the basis for this 
statement must be submitted to the Commission upon request.

(d) *  *  *

17. Section 25.149(c)(3) is amended to read as follows:

* *  *  *  *

(c) *  *  *

(1) *  *  *

(2) *  *  *

(3)  Licensees and manufacturers shall ensure compliance with the Commission's radio frequency 
exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required 
if RF radiation from the proposed facilities would, in combination with radiation from other sources, 
cause RF power density or field strength in an accessible area to exceed the applicable limits 
specified in § 1.1310 of this chapter.  Applications for equipment authorization of mobile or portable 
devices operating under this section must contain a statement confirming compliance with these 
requirements for both fundamental emissions and unwanted emissions. Technical information 
showing the basis for this statement must be submitted to the Commission upon request.

*  *  *  *  *

18. Section 25.226(b)(8) is amended to read as follows:

*  *  *  *  *

(b) *  *  *

(1) *  *  *

(2) *  *  *

(3) *  *  *

(4) *  *  *

(5) *  *  *

(6) *  *  *

(7) *  *  *

(8)  All VMES applicants shall ensure compliance with the Commission's radio frequency exposure 
requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 
radiation from the proposed facilities would, in combination with radiation from other sources, cause 
RF power density or field strength in an accessible area to exceed the applicable limits specified in § 
1.1310 of this chapter.  VMES applicants with VMES terminals that will exceed the guidelines in § 
1.1310 of this chapter for radio frequency radiation exposure shall provide, with their environmental 
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assessment, a plan for mitigation of radiation exposure to the extent required to meet those guidelines.  
All VMES licensees shall ensure installation of VMES terminals on vehicles by qualified installers 
who have an understanding of the antenna's radiation environment and the measures best suited to 
maximize protection of the general public and persons operating the vehicle and equipment.  A 
VMES terminal exhibiting radiation exposure levels exceeding 1.0 mW/cm2 in accessible areas, such 
as at the exterior surface of the radome, shall have a label attached to the surface of the terminal 
warning about the radiation hazard and shall include thereon a diagram showing the regions around 
the terminal where the radiation levels could exceed 1.0 mW/cm2.  All VMES applicants shall 
demonstrate that their VMES terminals are capable of automatically ceasing transmissions upon the 
loss of synchronization or within 5 seconds of loss of reception of the satellite downlink signal, 
whichever is the shorter timeframe.

*  *  *  *  *

PART 27 – MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES

19. The authority citation for Part 27 continues to read as follows:

Authority: 47 U.S.C. 154, 301, 302, 303, 307, 309, 332, 336, and 337 unless otherwise noted.

20. Section 27.52 is amended to read as follows:

§ 27.52   RF exposure.

Licensees and manufacturers shall ensure compliance with the Commission's radio frequency exposure 
requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 
radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 
power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 
of this chapter.  Applications for equipment authorization of mobile or portable devices operating under 
this section must contain a statement confirming compliance with these requirements for both 
fundamental emissions and unwanted emissions.  Technical information showing the basis for this 
statement must be submitted to the Commission upon request.

PART 73 – RADIO BROADCAST SERVICES

21. The authority citation for Part 73 continues to read as follows:

Authority: 47 U.S.C. 154, 303, 334, 336, and 339.

22. Section 73.404(e)(10) is amended to read as follows:

*  *  *  *  *

(e) *  *  *

(1) *  *  *

(2) *  *  *

(3) *  *  *

(4) *  *  *
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(5) *  *  *

(6) *  *  *

(7) *  *  *

(8) *  *  *

(9) *  *  *

(10)  Licensees and permittees shall ensure compliance with the Commission's radio frequency 
exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required 
if RF radiation from the proposed facilities would, in combination with radiation from other sources, 
cause RF power density or field strength in an accessible area to exceed the applicable limits 
specified in § 1.1310 of this chapter.

PART 90 – PRIVATE LAND MOBILE RADIO SERVICES

23. The authority citation for Part 90 continues to read as follows:

Authority: Sections 4(i), 11, 303(g), 303(r), and 332(c)(7) of the Communications Act of 1934, as 
amended, 47 U.S.C. 154(i), 161, 303(g), 303(r), 332(c)(7).

24. Section 90.1217 is amended to read as follows:

§ 90.1217   RF exposure.

Licensees and manufacturers shall ensure compliance with the Commission's radio frequency exposure 
requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 
radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 
power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 
of this chapter.  Applications for equipment authorization of mobile or portable devices operating under 
this section must contain a statement confirming compliance with these requirements for both 
fundamental emissions and unwanted emissions.  Technical information showing the basis for this 
statement must be submitted to the Commission upon request.

PART 95 – PERSONAL RADIO SERVICES

25. The authority citation for Part 95 continues to read as follows:

Authority: Secs. 4, 303, 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303. 

26. Section 95.628(h) is amended to read as follows:

§ 95.628   MedRadio transmitters.

*  *  *  *  *

(h) Measurement procedures.

(1) MedRadio transmitters shall be tested for frequency stability, radiated emissions and EIRP limit 
compliance in accordance with paragraphs (h)(2) and (h)(3) of this section.
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(2) Frequency stability testing shall be performed over the temperature range set forth in (f) of this 
section.

(3) Radiated emissions and EIRP measurements may be determined by measuring the radiated field 
from the equipment under test at 3 meters and calculating the EIRP. The equivalent radiated field 
strength at 3 meters for 1 milliwatt, 25 microwatts, 250 nanowatts, and 100 nanowatts EIRP is 115.1, 
18.2, 1.8, or 1.2 mV/meter, respectively, when measured on an open area test site; or 57.55, 9.1, 0.9, 
or 0.6 mV/meter, respectively, when measured on a test site equivalent to free space such as a fully 
anechoic test chamber. Compliance with the maximum transmitter power requirements set forth in §
95.639(f) shall be based on measurements using a peak detector function and measured over an 
interval of time when transmission is continuous and at its maximum power level. In lieu of using a 
peak detector function, measurement procedures that have been found to be acceptable to the 
Commission in accordance with §2.947 of this chapter may be used to demonstrate compliance.

(i) For a transmitter intended to be implanted in a human body, radiated emissions and EIRP 
measurements for transmissions by stations authorized under this section may be made in 
accordance with a Commission-approved human body simulator and test technique.  The 
reference to be used for dielectric properties of the tissue-equivalent material for the body 
simulator is in 2.1093(d)(1) of this chapter.

27. Section 95.1125 is amended to read as follows:

§ 95.1125   RF exposure.

Portable devices as defined in §2.1093(b) of this chapter operating in the WMTS shall ensure compliance 
with the Commission's radio frequency exposure requirements in § 1.1307(b) of this chapter.  An 
environmental assessment may be required if RF radiation from the proposed facilities would, in 
combination with radiation from other sources, cause RF power density or field strength in an accessible 
area to exceed the applicable limits specified in § 1.1310 of this chapter.  Applications for equipment 
authorization of WMTS devices operating under this section must contain a statement confirming 
compliance with these requirements for both fundamental emissions and unwanted emissions.  Technical 
information showing the basis for this statement must be submitted to the Commission upon request.

28. Section 95.1221 is amended to read as follows: 

§ 95.1221 RF exposure.

A MedRadio medical implant device or medical body-worn transmitter is subject to the radiofrequency 
radiation exposure requirements specified in §§ 1.1307(b) and 2.1093 of this chapter, as appropriate.  
Applications for equipment authorization of devices operating under this section must demonstrate 
compliance with these requirements using either computational modeling or laboratory measurement 
techniques.  Where a showing is based on computational modeling, the Commission retains the discretion 
to request that supporting documentation and/or specific absorption rate (SAR) measurement data be 
submitted, as described in 2.1093(d)(1).

PART 97 – AMATEUR RADIO SERVICE

29. The authority citation for Part 97 continues to read as follows:

Authority: 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303. Interpret or apply 48 Stat. 1064–1068, 
1081–1105, as amended; 47 U.S.C. 151–155, 301–609, unless otherwise noted.

30. Section 97.13 is amended to read as follows:
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§ 97.13   Restrictions on station location.

*  *  *  *  *

(c) *  *  *

(1)  The licensee shall ensure compliance with the Commission's radio frequency exposure 
requirements in §§ 1.1307(b), 2.1091 and 2.1093 of this chapter, where applicable.  In lieu of 
evaluation with the general population/uncontrolled exposure limits, amateur licensees may evaluate 
their operation with respect to members of his or her immediate household using the 
occupational/controlled exposure limits in § 1.1310, provided appropriate training and information 
has been supplied to the amateur licensee and members of his/her household.  Other nearby persons 
who are not members of the amateur licensee’s household must be evaluated with respect to the 
general population/uncontrolled exposure limits.  Appropriate methodologies and guidance for 
evaluating amateur radio service operation is described in the Office of Engineering and Technology
(OET) Bulletin 65, Supplement B.

(2) *  *  *

PART 101 – FIXED MICROWAVE SERVICE

31. The authority citation for Part 101 continues to read as follows:

Authority: 47 U.S.C. 154, 303.

32. Section 101.1425 is amended to read as follows:

§ 101.1425   RF exposure.

MVDDS stations in the 12.2–12.7 GHz frequency band shall ensure compliance with the Commission's 
radio frequency exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may 
be required if RF radiation from the proposed facilities would, in combination with radiation from other 
sources, cause RF power density or field strength in an accessible area to exceed the applicable limits 
specified in § 1.1310 of this chapter.
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APPENDIX C

Derivation of General MPE-Based Exemption from RF Evaluation for Single RF Sources

1.  FCC Limits for General Population/Uncontrolled Maximum Permissible Exposure (MPE)

The FCC’s maximum permissible exposure (MPE) limits for radiofrequency (RF) electromagnetic energy 
are given in section 1.1310 of the FCC’s rules.  The following table illustrates the general 
population/uncontrolled exposure limits.  As can readily be seen, these limits can be divided into five 
broad frequency ranges.  The exposure limits for bands (2) and (4) vary with frequency, while bands (1), 
(3) and (5) are fixed values.  

Frequency
Band

Frequency range
(MHz)

Electric field strength
(V/m)

Magnetic field strength
(A/m)

Power density
(mW/cm2)

Averaging time
(minutes)

(1) 0.3–1.34 614 1.63 *(100) 30

(2) 1.34–30 824/f 2.19/f *(180/f2) 30

(3) 30–300 27.5 0.073 0.2 30

(4) 300–1500 f/1500 30

(5) 1500–100,000 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density

2.  Basis for Exemptions from Routine Evaluation

Table 1 defining exemption criteria for single RF sources proposed in the Further Notice for section 
1.1307(b) is reproduced below.  The values in this table were derived for effective radiated power (ERP) 
depending on separation distance (and frequency for bands (2) and (4)) using the MPE exposure limits of 
section 1.1310 for general population/uncontrolled and far-field calculations for each of the five 
frequency bands noted above.  This conservative derivation is assumed to be worst-case due to the use of 
100% reflection in the far-field of the main-beam.  The rationale for this derivation is that if these 
conservative ERP and separation distance exemption criteria are met then there is minimal likelihood for
the exposure limits for the general public to be exceeded.
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Table 1—Single RF Sources Subject to Routine Environmental Evaluation

Transmitter Frequency Threshold ERP

(MHz) (watts)

Regardless of ERP, evaluation is required if the separation distance R is less than λ/2π from the 
radiating structure, where λ is the free-space operating wavelength, unless the available maximum 
time-averaged power is less than one milliwatt.  In addition, evaluation is required if the ERP in 
watts is greater than the value given by the formula below for the appropriate frequency f in MHz 
at the separation distance R in meters.

0.3 – 1.34 ERP ≥  1,920 R²

1.34 – 30 ERP ≥ 3,450 R²/f²

30 – 300 ERP ≥ 3.83 R²

300 – 1,500 ERP ≥ 0.0128 R²f

1,500 – 100,000 ERP ≥ 19.2R²

In the context of Table 1 above, the ERP is defined as the product of the maximum antenna gain and the 
delivered maximum time-averaged power summed over all polarizations, the term “maximum antenna 
gain” is the largest far-field total power gain relative to a dipole in any direction for all transverse 
polarization components, and the term “delivered maximum time-averaged power” is the largest net 
power delivered or supplied to the antenna as averaged over any 30 minute time period for fixed sources 
and as averaged over a period inherent from device transmission characteristics for mobile and portable 
sources.  The term “separation distance” in Table 1 is defined as the minimum distance in any direction 
from any part of the radiating structure of a transmitting antenna or antenna array to the body of a nearby 
person.  To the extent that R is ≥ λ/2π, the proposed criteria in Table 1 above may be applied to fixed, 
mobile, or portable RF sources.

While these conditions are conservative in the radiating near-field they may not be conservative in the 
reactive near-field.  Thus, for exposure within the “radiansphere”1 where R < λ/2π where this could be a 
concern further evaluation is required.  Reactive near fields generally dominate at separation distances of 
less than /2 and may be stronger than the fields calculated based on the far-field gain, particularly in 
the case of electrically short antennas.  “[F]or distances beyond /2 the electric field varies as 1/r … 
which corresponds to the classical far field.  For sufficiently [electrically] short dipoles at distances less 
than /2 the field [theoretically] varies [as much] as 1/r3 … and this comprises the so called near field or 
reactive zone of the antenna.”2  This behavior is a characteristic of any differential dipole element that 
may exist anywhere in the radiating structure.  For example, the tips of a half-wave dipole have electric 
fields that increase more rapidly than 1/r at less than /2.  Therefore, the separation distance is defined 
as above to be from any part of the radiating structure of a transmitting antenna.

For far-field conditions, a worst-case estimate for power density with 100% reflection of incoming 
radiation (OET Bulletin 65 equation (6)) can be calculated from the following general equation:

                                                     
1

Proceedings of the IRE, The Radiansphere Around a Small Antenna, Wheeler, Harold A., 1959.

2
Environmental Protection Agency, Near-Field Radiation Properties of Simple Linear Antennas with Applications 

to Radiofrequency Hazards and Broadcasting, Tell, Richard A., ORP/EAD 78-4, June 1978.
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2 2 2
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S

R R R  
  

Where S = power density (W/m2), P = power (W), G = antenna gain, and R = distance (m).

Solving for ERP in the above equation, 
64.1

2SR
ERP


 .

Substituting the value for S from the MPE exposure limits allows for the derivation of these MPE-based 
exemption criteria, as discussed in further detail below.

It is likely that operation in frequency band (1) will require evaluation due to the magnitude of /2 in 
this frequency band, because from 0.3 MHz to 1.34 MHz evaluation is required if the separation distance 
is less than /2, which ranges across the band from 159 meters to 35.6 meters, respectively.  The most 
restrictive (general population/uncontrolled) exposure limit in this frequency band is a constant value of 
1000 W/m2.  The antennas most commonly used for transmitting at these frequencies are AM monopole 
towers.  Evaluation for these facilities can be facilitated through the use of Bulletin 65 Supplement A, and 
most licensees in this band should already be aware of this obligation.  A worst-case approximation for 
maximum ERP dependent on separation distance can be derived for these frequencies based on the far-
field equation with 100% reflection.  Thus, maximum ERP can be obtained according to:

ERP = 1920 R2

From 1.34 MHz to 30 MHz (frequency band (2)) evaluation is required if the separation distance is less 
than /2, which ranges across the band from 35.6 meters to 1.59 meters, respectively, and the general 
population exposure limit varies according to the inverse square of the frequency as follows:

Exposure limit (power density) =  2
1800

f
W/m2     where  f is frequency in MHz.

Using the far-field equation, maximum ERP can be obtained according to:

2

2

3450
f

R
ERP 

From 30 to 300 MHz (frequency band (3)) evaluation is required if the separation distance is less than 
/2, which ranges across the band from 1.59 meters to 0.159 meters, respectively.  In this band, the 
general population exposure limit is a constant value (2 W/m2).   Using the far-field equation, maximum 
ERP can be obtained according to:

ERP = 3.83 R2

From 300 to 1,500 MHz (frequency band (4)) evaluation is required if the separation distance is less than 
/2, which ranges across the band from 159 mm to 31.8 mm, respectively and the general population 
exposure limit varies according to frequency as follows:

Exposure limit (power density) =  
150

f W/m2     where  f is frequency in MHz.  



Federal Communications Commission FCC 13-39

125

Using the far-field equation, maximum ERP can be obtained according to: 

ERP = 0.0128 R2f

From 1500 MHz to 100 GHz (frequency band (5)) evaluation is required if the separation distance is less 
than /2, which ranges across the band from 31.8 mm to 0.48 mm, respectively.  In this band, the 
general population exposure limit is a constant value of 10 W/m2.  Using the far-field equation, maximum 
ERP can be obtained according to: 

ERP = 19.2R2
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APPENDIX D

Derivation of General SAR-Based Exemption From RF Evaluation for Single RF Sources

As a general approach the Commission in this Further Notice proposes to adopt frequency- and distance-
dependent power thresholds.  The purpose of this Appendix is to derive these frequency- and distance-
dependent time-averaged power thresholds, below which single portable RF sources operating in the 
frequency range of 300 MHz (0.3 GHz) to 6 GHz may be exempt from RF evaluation.  These thresholds 
are based on both the 1.6 W/kg 1-gram SAR limit1 and constant values for effective radiated power (ERP) 
using formulas derived from OET Bulletin 65 equation (5) at exactly 20 centimeters (cm) from the body.  
Here we ensure a conservative model with consideration of electrically small antennas with practical 
bandwidths.2

The strategy in developing the exemption thresholds is to separate the frequency dependence from the 
distance dependence of these thresholds in a two step process.  Briefly, first we approximate a frequency 
dependence exponent (-0.5) to relate power density to SAR for normal (perpendicular) plane wave
illumination of an infinite uniform planar half-space having standard tissue values of dielectric constant 
and conductivity obtained from OET Bulletin 65, Supplement C.  Second, half-wave dipoles at a 
separation distance of approximately 2 cm are used to determine a constant multiplier (60) for the 
frequency dependence factor ( f1 ) to derive power thresholds in mW.  In deriving these power 

thresholds in mW, the associated units used are cm for distance and GHz for frequency.  The distance 
dependence is then computed according to an exponential function between 2 and 20 cm using the 
threshold power found above at 2 cm and the constant values for ERP using the formulas derived in 
Appendix C (except also assuming no reflection from close objects) at exactly 20 cm.  To test this simple 
model, half-wave dipoles and planar tissue half-spaces are used to verify the SAR versus distance and 
frequency relationship at the resulting power thresholds.  The results of this model are verified by 
independent SAR computations and are found to be significantly less than the 1.6 W/kg 1-gram limit.

Due to the distance where /2 is equal to 20 cm, the lowest frequency used for these power thresholds is 
300 MHz.  Separation distances less than /2 are not allowed in the MPE-based exemption criteria due 
to the reactive near field, as discussed in Appendix C.  Since /2 is 20 cm at 239 MHz, the MPE-based 
exemption criteria cannot be used to exempt antennas operating below 239 MHz if the separation distance 
is 20 cm or less.  For the case of portable RF sources where separation distance is defined to be less than 
20 cm, the lowest frequency at which these SAR-based exemption criteria established herein are valid 
will be 0.3 GHz (using the conventional frequency breakpoint at 300 MHz), thereby avoiding violation of 
the /2 requirement at 20 cm for the MPE-based exemption criteria.

Canonical sources such as resonant half-wave dipoles have been used extensively to simulate the field 
conditions required for various RF exposure investigations.  In theory, electrically short antennas may 
have considerably higher SAR for a given power than the resonant half-wave dipoles used in this 
analysis, for example, electrically short dipoles that are as short as one-sixteenth wavelength with 
bandwidths of a few percent.3  Further, SAR values in practice for real devices are expected to be several 
times less and rarely more than half the SAR of resonant half-wave dipoles operating at the same power 

                                                     
1

See 47 CFR § 2.1093(d)(2) (proposed § 1.1310).

2
International Electrotechnical Commission, IEC 62479, Draft Edition 1, Distributed March 12, 2010.

3
Abu T. M. Sayem, et. al., Correlating Threshold Power With Free-Space Bandwidth for Low-Directivity Antennas, 

IEEE Trans. on Electromagnetic Compatibility, Vol. 51, No. 1, Feb 2009 25-37.
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as the device.4  However, necessary modifications that are required for some prototype devices to be 
compliant with SAR limits would not be required to undergo such modifications with inadequately 
restrictive exemption criteria.5  Based on these considerations, we propose that use of half-wave dipoles 
resulting in SAR values significantly less than 1.6 W/kg over 1-g is adequately conservative to ensure 
with reasonable certainty that the variety of real single portable RF sources having power less than the 
derived thresholds will have measured SAR values less than the specified limit.  As shown in Table D-4, 
the maximum resultant 1-g SAR values occur at short distances and at higher frequencies, where there is 
less tendency to use electrically short antennas.  Therefore, using resonant half-wave dipoles to model the 
expected SAR for RF sources should generally be conservative.

1. Derivation of ERP20cm

Constant values are derived by defining a common value at exactly 20 cm without the use of 100% 
reflection in the far-field of the main-beam.  There are two reasons for not considering 100% reflection in 
the derivation of these portable exemption criteria.  First, the evaluation process for portable devices to 
determine compliance with our exposure limits does not involve an environment where a reflection would 
occur.  A typical SAR measurement facility measures exposure from portable devices using a mannequin
to test devices in normal use configurations to account for coupling concerns.  Second, during the typical 
usage of portable devices, it is not likely that a perfect reflection would occur, since metallic objects are 
not expected to be near a device during normal use.  Thus, using these exemption criteria, there is a low 
probability that the exposure limits for the general public could be exceeded.  Using the formula in OET 
Bulletin 65 equation (5) (without 100% reflection), values at exactly 20 cm can be calculated as follows, 
accounting for appropriate unit conversion, where effective radiated power = ERP (mW), frequency = f
(GHz), and separation distance = R (cm).

For “far-field” conditions, a worst-case estimate for power density without 100% reflection of incoming 
radiation (OET Bulletin 65 equation (5)) can be calculated from the following general equation

22 4

64.1

4 R

ERP

R

EIRP
S


 , or

64.1
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The first relevant frequency band for these SAR-based exemption criteria is from 0.3 to 1.5 GHz.
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The other frequency band for these SAR-based exemption criteria is from 1.5 GHz to 6 GHz.

3060
64.1

)cm20)(0.1(4
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ERP

Thus, in summary, the ERP in the range of 0.3 to 6 GHz, at exactly 20 cm is:

                                                     
4

Mohammod Ali, et al., Threshold Power of Canonical Antennas for Inducing SAR at Compliance in the 300-3000 
MHz Frequency Range, IEEE Trans. on Electromagnetic Compatibility, Vol. 49, No. 1, Feb 2007 143-152.

5
See APREL comments to Notice at 2; IT'IS comments to Notice at 3.
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These values of ERP20cm will be used in section 4 of this appendix in the exemption threshold formula for 
distances less than 20 cm.

2.  Plane Wave Models

A plane uniform wave normally incident on a planar homogeneous tissue model enables the calculation of 
both localized and 1-gram average SAR for specific tissue dielectric properties and frequencies.6  The 
incident power densities are computed at 15 frequencies according to the head and body tissue dielectric 
parameters in OET Bulletin 65 Supplement C 01-01.  The results are summarized in Tables D-1 and D-2.  
The power density can be computed within the 0.3 – 6 GHz range for both head and body tissue 
parameters according to the fitted function 

(GHz)f5 , where 5 has been estimated as the analytical power 

density value in Tables D-1 and D-2 at 1 GHz and the square root in the denominator is an approximation 
to fitted exponents near -0.5.  Where a closer fit might be achieved by varying the approximated 
coefficient of 5, the only information used later in this appendix is the exponent of -0.5 for the frequency 
dependence.

Table D-1 - Plane Wave Power Density (mW/cm2) Computed for Head Tissues per W/kg (1-g SAR)

GHz 0.3 0.45 0.835 0.9 0.915 1.45 1.61 1.8 1.9 2 2.45 3 4.5 5.2 5.8

r 45.3 43.5 41.5 41.5 41.5 40.5 40.3 40 40 40 39.2 38.5 36.8 35.4 35.3

(S/m) 0.87 0.87 0.9 0.97 0.98 1.2 1.29 1.4 1.4 1.4 1.8 2.4 3.94 4.66 5.27

analytical
8.01 6.75 5.66 5.35 5.30 4.39 4.15 3.91 3.89 3.88 3.30 2.85 2.37 2.26 2.22

(mW/cm2)

fitted
9.13 7.45 5.47 5.27 5.23 4.15 3.94 3.73 3.63 3.54 3.19 2.89 2.36 2.19 2.08

(mW/cm2)

difference 
%

14.0 10.4 -3.3 -1.4 -1.3 -5.4 -5.1 -4.5 -6.7 -8.7 -3.4 1.5 -0.5 -3.2 -6.4

                                                     
6

See Niels Kuster and Quirino Balzano, Energy Absorption Mechanisms by Biological Bodies in the Near Field of 
Dipole antennas Above 300 MHz, IEEE Trans. on Vehicular Technology, Vol. 41, No. 1, Feb 1992.  See also Gang 
Kang and Om P. Gandhi, Effect of Dielectric Properties on the Peak 1- and 10-g SAR for 802.11 a/b/g Frequencies 
2.45 and 5.15 to 5.85 GHz, IEEE Trans. on Electromagnetic Compatibility, Vol. 46, No. 2, May 2004.
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Table D-2 - Plane Wave Power Density (mW/cm2) Computed for Body Tissues per W/kg (1-g SAR)

GHz 0.3 0.45 0.835 0.9 0.915 1.45 1.61 1.8 1.9 2 2.45 3 4.5 5.2 5.8

r 58.2 56.7 55.2 55 55 54 53.8 53.3 53.3 53.3 52.7 52 50 49 48.2

(S/m) 0.92 0.94 0.97 1.05 1.06 1.3 1.4 1.52 1.52 1.52 1.95 2.73 4.48 5.3 6

analytical
8.63 7.43 6.48 6.09 6.04 5.03 4.76 4.47 4.46 4.44 3.79 3.18 2.64 2.53 2.46

(mW/cm2)

fitted
9.13 7.45 5.47 5.27 5.23 4.15 3.94 3.73 3.63 3.54 3.19 2.89 2.36 2.19 2.08

(mW/cm2)

difference 
%

5.8 0.3 -15.6 -13.4 -13.4 -17.6 -17.2 -16.5 -18.5 -20.3 -15.8 -9.1 -10.4 -13.3 -15.6

3.  Resonant Half-Wave Dipole Models

Reliable 1-g SAR values are available for resonant half-wave dipoles at selected frequencies between 0.3 
and 3 GHz in IEEE Standard 1528-2003.7  Additional SAR values are also available in the IEEE 1528b 
draft and IEC 62209-2 between 30 MHz and 6 GHz.8  These SAR values have been verified extensively9

using finite difference time domain (FDTD) simulations and laboratory measurements at distances of 15 
mm at frequencies up to and including 1 GHz and at 10 mm for higher frequencies to provide benchmarks 
for verifying SAR measurement system accuracy.  For the present study, SAR values were computed 
using the method of moments (MoM) Numerical Electromagnetics Code (NEC-4.1),10 recruiting the 
ground plane to simulate standard head tissue with the frequency-dependent dielectric properties shown in 
Table D-1 above.  NEC-4.1 with the Sommerfeld/Norton ground condition was used to compute 1-g SAR 
values in a cubic centimeter volume just below the ground plane at frequencies up to 3 GHz and these 
were compared to those specified in IEEE 1528-2003; the results showed good agreement within 3%.  
The SAR values computed at 5.2 and 5.8 GHz were about 20% lower than that in IEC 62209-2.  This 
difference is suspected to be related to the 1-g SAR averaging method and spatial resolution necessary to 
capture the steeper field gradients due to the much smaller penetration depth at higher frequencies.11  The 
result of these NEC-4.1 calculations are shown in Table D-5, where separation distance in this context is 
defined as the distance from the center of the dipole to the surface of the ground plane, as used in IEEE 
Standard 1528-2003 for direct comparison.  Although this definition of separation distance is in conflict 

                                                     
7

IEEE Standards Coordinating Committee 34 (SCC34), Subcommittee 2.  Recommended Practice for Determining 
the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Body Due to Wireless Communications 
Devices:  Experimental Techniques.   IEEE Standard 1528-2003.

8
See International Electrotechnical Commission, Human exposure to radio frequency fields from hand-held and 

body-mounted wireless communication devices - Human models, instrumentation, and procedures - Part 2: 
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used in close 
proximity to the human body (frequency range of 30 MHz to 6 GHz), March 30, 2010.

9
Id.

10
NEC-4.1, Lawrence Livermore National Laboratory (LLNL), P.O. Box 808, L-156, Livermore, CA 94550.

11
E-fields are calculated at 1 mm resolution using NEC-4.1 and averaged in an Excel spreadsheet over a 1 cm3

volume centered over the dipole feed-point to determine the 1-g SAR.  While this simple grid-by-grid averaging 
method is convenient, it may not be as accurate as computing the SAR by averaging the 8 corner points surrounding 
each 1 mm grid volume for extremely steep field gradients at higher frequencies.  As higher spatial resolutions are 
used or denser grid points closer to the tissue surface are selectively chosen in the NEC-4.1 computations, the 1-g 
SAR gradually exceeds those in IEC 62209-2.  The IEC working group also experienced certain difficulties above 3 
GHz.
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with our general usage of separation distance,12 this usage provides a more conservative result, especially 
at close distances.

4.  Plane Wave/Dipole Model to Determine Threshold Power

Given the 
(GHz)f1 frequency dependence in the plane wave model for power density versus SAR, we 

assume the same frequency dependence for power into a resonant dipole versus SAR and determine a new 
coefficient (60) for dipoles at approximately 2 cm separation distance.  This formula at approximately 2 
cm is then exponentially fitted to the values at exactly 20 cm using ERP20cm derived in section 1 of this 
appendix.  This avoids discontinuities in the threshold when transitioning between SAR- and MPE-based 
exemption criteria for portable and mobile exposure conditions, providing flexibility for both portable (< 
20 cm) devices and mobile (≥ 20 cm) devices up to 40 cm.  Finally, the resulting model is validated 
against NEC-calculated values of SAR at a range of frequencies from 0.3 to 5.8 GHz and separation 
distances from 0.5 to 20 cm.

The function 60/f(GHz) has in the past been used as a low power threshold by Telecommunications 
Certification Bodies (TCBs) in the processing of equipment authorization applications.  We observe that 

(GHz)f60 (mW) provides conservative power thresholds from 0.3 to 6 GHz at a separation distance of 

approximately 2 cm.  Using this 2 cm formula and according to our NEC calculations, the 1-g SAR varies 
over a range from 0.29 to 0.57 W/kg, which is 7.4 to 4.5 dB less, respectively, than the limit of 1.6 W/kg 
over 1 gram.

Field strength, and hence SAR, are expected to attenuate as exponential functions of distance, i.e. d-x.  The 
SAR-based criteria considered with a coefficient of 60 and a separation distance of 2 cm can be 
approximated according d-x, where x is determined from 

(GHz)f60 (mW) at 2 cm and the values of 

ERP20cm from section 1 of this appendix for continuity between portable and mobile devices at 20 cm.  
For this reason, we propose to allow the use of the values calculated without reflection at exactly 20 cm to 
be flat out to a separation distance of 40 cm where the values of the MPE-based exemption criteria in 
Appendix C (with reflection) equal these flat values from 20 cm (without reflection) developed here.  The 
values are extrapolated according to the following equations at selected frequencies and for distances 
between 0.5 and 20 cm as shown in Table D-3 in milliwatts.

x
20th )cm20/((mW)P dERP cm

where: 
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For the powers in Table D-3, 1-g SAR values estimated using NEC-4.1, half-wave dipoles and the head 
tissue dielectric parameters specified in OET Bulletin 65 Supplement C (Edition 01-01) and IEEE Std 
1528-2003 are shown in Table D-4.  The maximum 1-g SAR at various frequencies and distances in 
Table D-4 are significantly less than 1.6 W/kg over 1-g.  The much smaller (< 0.1 W/kg) 1-g SAR values 
at larger distances (approaching 20 cm) are mainly due to the proposed frequency-dependent mobile 
exemption power constraint at 20 cm (ERP20cm).  This constraint is derived from the MPE limits and OET 
Bulletin 65 equation (5).  The MPE limits assume whole body exposure, which is feasible for humans at 

                                                     
12

See para. 131 supra.
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20 cm, while the SAR-based exemption criteria derived here at less than 20 cm assume only partial body 
exposure because a planar model is used throughout this appendix.

Pth (mW) should be compared with either the available maximum time-averaged power or the maximum 
time-averaged ERP for a device, which ever is greater, for two reasons.  First, it is necessary to use device 
ERP because for any device with an antenna of significant gain, exemption should be based on the 
incident power density. Second, it is necessary to use transmitter power because near-field energy 
coupling effects between a device and the body of a user should be considered due to induced SAR from 
magnetic fields generated by current flowing along a transmitting antenna or other radiating device 
structures, especially at distances less than /2.  However, if the ERP of a portable device is not easily 
obtained, then available power may be used (i.e., without consideration of ERP) in comparison with the 
table only if the device antenna(s) or radiating structure(s) do not exceed the electrical length of λ/4.13

5.  Concluding Remarks

Our existing power exclusion thresholds for mobile devices in section 2.1091(c), which assume that 
persons are normally not closer than 20 cm from any part of the radiating structure, are 1.5 W ERP for 
transmitters operating at frequencies at or below 1.5 GHz and 3 W ERP for transmitters operating at 
frequencies above 1.5 GHz.  The proposed exemption criteria are similar to these existing power 
exclusion thresholds above 1.5 GHz between 20 and 40 cm, but consider the potential for whole body 
resonance at frequencies below 1.5 GHz.  These proposed exemption criteria are less restrictive than the 
existing power exclusion thresholds between 0.8 and 1.5 GHz and additionally allow for extension of 
these exclusion thresholds down to 0.3 GHz.14  We propose to allow the use of these exemption criteria 
out to a separation distance of 40 cm for mobile and fixed RF sources operating between 300 MHz and 6
GHz.  At 40 cm, the MPE-based exemption criteria and these SAR-based exemption criteria would be 
equal.

We recognize that the formulation of exemption criteria is an area of current research15 and that our 
independent proposals do not consider the useful variable of bandwidth and resulting electric length 
limitation.  However, such considerations are not consistent with our premise of a model based only on 
power, distance, and frequency.  In addition, such research is only published out to 5 cm and does not 
consider continuity with far-field exemption criteria.  We encourage further research in this area and use 
of these somewhat more complex exemptions in a sequential approach to determination of compliance, 
with the goal of eliminating unnecessary SAR measurements where it can be stated with confidence that 
our limits will not be exceeded.

Generally this sequence for single portable RF sources includes the following steps: (1) determination of 
1 mW blanket exemption under section 1.1307(b)(1); (2) determination of exemption under the proposed 
MPE-based section 1.1307(b)(1)(i) if (1) is not met; (3) determination of exemption under the proposed 
SAR-based section 1.1307(b)(1)(ii) if both (1) and (2) are not met; (4) streamlined test reduction 

                                                     
13

See Harrington, R. F., Effect of Antenna Size on Gain, Bandwidth, and Efficiency, Journal of Research of the 
National Bureau of Standards, Radio Propagation Vol. 64D, No. 1, January-February 1960, pp. 1-12.

14
See para. 137 supra. 

15
See references in this appendix supra.
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procedures for evaluation by the FCC Laboratory which may reference current research based on 
bandwidth, etc. if (1), (2), and (3) are not met; (5) evaluation by SAR measurement or computation if (1), 
(2), (3), and (4) are not met; then (6) Environmental Assessment (EA) if none of the previous are met 
(i.e., our exposure limits would be exceeded).16  This process has been illustrated in the flow chart 
included herein as Figure D-1.

                                                     
16

See Appendix B supra.



Federal Communications Commission FCC 13-39

133

Table D-3 – Threshold Powers (mW) at Selected Frequencies (GHz) and Distances from 0.5 to 20 cm

Distance (cm)

0.5 1 1.5 2 2.5 3 4 5 6 7 8 9 10 12.5 15 17.5 20

F
re

q
u

en
cy

 (
G

H
z)

0.3 39 65 88 110 130 150 180 220 250 280 310 340 360 430 490 550 610

0.45 22 44 67 89 110 130 180 230 270 320 360 410 460 570 690 800 920

0.835 9.2 25 44 66 90 120 170 240 310 390 470 550 640 900 1100 1400 1700

0.9 8.3 23 42 63 88 110 170 240 320 400 480 570 670 900 1200 1500 1800

1.45 4.3 15 30 50 74 100 170 250 350 460 580 720 870 1300 1800 2300 3000

1.8 3.5 13 26 45 67 94 160 240 340 450 570 710 860 1300 1800 2400 3060

1.9 3.4 12 26 44 66 92 160 240 330 440 560 700 850 1300 1800 2400 3060

2.45 2.7 10 22 38 59 83 140 220 310 420 540 670 820 1300 1800 2400 3060

3 2.3 9.0 20 35 53 76 130 210 290 400 510 650 790 1200 1700 2400 3060

5.2 1.5 6.3 15 26 42 61 110 170 250 350 460 590 730 1200 1700 2300 3060

5.8 1.4 5.9 14 25 40 58 110 170 250 340 450 580 720 1100 1700 2300 3060

Table D-4 – Estimated 1-g SAR (W/kg) for λ/2 Dipole Corresponding to the Threshold Powers in Table D-3

Distance (cm)

0.5 1 1.5 2 2.5 3 4 5 6 7 8 9 10 12.5 15 17.5 20

F
re

q
u

en
cy

 (
G

H
z)

0.3 0.17 0.23 0.27 0.29 0.29 0.30 0.28 0.26 0.23 0.20 0.17 0.14 0.12 0.08 0.05 0.04 0.03

0.45 0.16 0.26 0.33 0.37 0.39 0.38 0.38 0.34 0.28 0.23 0.18 0.16 0.13 0.08 0.06 0.04 0.04

0.835 0.14 0.30 0.41 0.47 0.48 0.48 0.37 0.30 0.24 0.20 0.16 0.14 0.12 0.11 0.10 0.11 0.11

0.9 0.15 0.32 0.45 0.51 0.52 0.47 0.38 0.31 0.25 0.20 0.17 0.15 0.13 0.12 0.12 0.13 0.13

1.45 0.17 0.43 0.56 0.57 0.51 0.44 0.34 0.27 0.24 0.22 0.22 0.24 0.26 0.29 0.24 0.20 0.22

1.8 0.21 0.50 0.56 0.53 0.46 0.39 0.30 0.26 0.25 0.27 0.30 0.33 0.34 0.27 0.24 0.28 0.26

1.9 0.21 0.48 0.56 0.51 0.44 0.37 0.29 0.26 0.25 0.28 0.31 0.34 0.33 0.26 0.25 0.28 0.25

2.45 0.27 0.53 0.53 0.45 0.37 0.32 0.27 0.30 0.35 0.39 0.37 0.32 0.29 0.34 0.32 0.29 0.32

3 0.33 0.56 0.50 0.40 0.33 0.31 0.31 0.40 0.43 0.39 0.33 0.33 0.36 0.35 0.35 0.35 0.34

5.2 0.39 0.39 0.33 0.30 0.36 0.44 0.43 0.37 0.44 0.44 0.40 0.46 0.44 0.47 0.47 0.46 0.46

5.8 0.34 0.32 0.29 0.31 0.39 0.46 0.40 0.41 0.46 0.40 0.46 0.45 0.44 0.42 0.46 0.46 0.47
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Table D-5 – 1-g SAR of λ/2 Dipole at 1.0 W Input (Computed with NEC-4 using dipole specs from IEEE 1528 & IEC 62209-2)

Distance (cm)

0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 12.5 15.0 17.5 20.0
F

re
q

u
en

cy
 (

G
H

z)
0.3 4.42 3.57 3.03 2.60 2.25 1.97 1.53 1.19 0.92 0.71 0.55 0.43 0.33 0.19 0.11 0.07 0.05

0.45 7.45 5.97 4.94 4.14 3.50 2.96 2.10 1.47 1.03 0.72 0.51 0.38 0.28 0.15 0.09 0.06 0.04

0.835 15.2 12.0 9.35 7.15 5.38 3.99 2.20 1.25 0.78 0.50 0.34 0.25 0.19 0.12 0.09 0.08 0.07

0.9 18.0 14.0 10.73 8.02 5.88 4.26 2.25 1.29 0.77 0.50 0.35 0.25 0.20 0.13 0.10 0.09 0.07

1.45 40.7 29.0 18.67 11.42 6.95 4.36 2.00 1.08 0.68 0.49 0.39 0.33 0.30 0.22 0.13 0.09 0.07

1.8 58.7 38.2 21.60 11.81 6.85 4.16 1.87 1.08 0.75 0.60 0.52 0.46 0.39 0.21 0.13 0.12 0.09

1.9 62.7 39.7 21.71 11.53 6.64 3.99 1.82 1.07 0.76 0.63 0.55 0.48 0.38 0.20 0.14 0.12 0.08

2.45 100.6 53.0 23.98 11.74 6.32 3.85 1.95 1.35 1.12 0.93 0.69 0.48 0.36 0.26 0.18 0.12 0.10

3.0 143.8 61.8 24.75 11.42 6.28 4.05 2.41 1.91 1.49 0.98 0.65 0.51 0.46 0.29 0.20 0.15 0.11

5.2 262.6 62.3 21.69 11.68 8.52 7.17 3.95 2.15 1.75 1.24 0.88 0.77 0.60 0.39 0.27 0.20 0.15

5.8 240.8 54.4 20.38 12.23 9.73 7.92 3.62 2.42 1.85 1.19 1.02 0.77 0.61 0.38 0.27 0.20 0.15
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Figure D-1 – General Sequence for Determination of Procedure to Establish Compliance with 
Exposure Limits for a Single RF Source

Evaluation Type

Power
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?

ERP < 
Table 1
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No evaluation 

required.
§ 1.1307(b)(1)

Y

N

< 40 cm
< 6 GHz

?

N

Y

“MPE” Exempt – No 
evaluation 
required.

§ 1.1307(b)(1)(i)

Pass 
Evalua-
tion?

Power & 
ERP < 
Pth?

Y

“SAR” Exempt – No 
evaluation 
required.

§ 1.1307(b)(1)(ii)

Y

Pass Lab 
proc.?

Laboratory test 
evaluation 
reduction 
procedures

(Knowledge Database)

Y

Submit 
demonstration of 

compliance

Environmental 
Assessment

§ 1.1307

FCC Review

N

N

N

Y

> 0.5 cm?

Y

Evaluation by 
measurement or 
computation

(Knowledge Database)

N

N



Federal Communications Commission FCC 13-39

136

APPENDIX E

Final Regulatory Flexibility Analysis

As required by the Regulatory Flexibility Act (RFA),1 an Initial Regulatory Flexibility Analysis was 
incorporated in the Notice of Proposed Rulemaking (NPRM) in ET Docket 03-137.2 The Commission 
sought written public comment on the proposals in the NPRM, including comment on the IRFA.3  This 
Final Regulatory Flexibility Analysis (FRFA) conforms to the RFA.

A. Need for, and Objectives of, the Report and Order. 

The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal Government to 
evaluate the effects of their actions on the quality of the human environment.4  To meet its responsibilities 
under NEPA, the Commission has adopted requirements for evaluating the environmental impact of its 
actions.  One of several environmental factors addressed by these requirements is human exposure to 
radiofrequency (RF) energy emitted by FCC-regulated transmitters, facilities and devices.5

The Report and Order amends Parts 1, 2 and 95 of our rules relating to the compliance of FCC-regulated 
transmitters, facilities, and devices with the guidelines for human exposure to radiofrequency (RF) energy 
adopted by the Commission in l996 and 1997.  Specifically we are making certain revisions in the rules that 
we believe will result in more efficient, practical and consistent application of compliance procedures. 

B. Summary of Significant Issues Raised by Public Comments in Response to the IRFA.

No public comments were filed in response to the IRFA in this proceeding.  In addition, no comments were 
submitted concerning small business issues.

C. Response to Comments by the Chief Counsel for Advocacy of the Small Business 
Administration.

Pursuant to the Small Business Jobs Act of 2010, the Commission is required to respond to any comments 
filed by the Chief Counsel for Advocacy of the Small Business Administration, and to provide a detailed 
statement of any change made to the proposed rules as a result of those comments.  The Chief Counsel did 
not file any comments in response to the proposed rules in this proceeding.

D. Description and Estimate of the Number of Small Entities To Which Rules Will Apply.

The RFA directs agencies to provide a description of, and where feasible, an estimate of the number of 
small entities that may be affected by the proposed rules and policies, if adopted.6  The RFA generally 

                                                     
1

See 5 U.S.C. § 603.  The RFA, see 5 U.S.C. § 601-612 has been amended by the Contract With America 
Advancement Act of 1996, Public Law 104-121, 110 Stat. 847 (1996) (CWAAA).  Title II of the CWAAA is the 
Small Business Regulatory Enforcement Fairness Act of 1996 (SBREFA).

2
Notice of Proposed Rulemaking in ET Docket 03-137 (Proposed Changes in the Commission’s Rules Regarding 

Human Exposure to Radio frequency Electromagnetic Fields), 18 FCC Rcd 13187 (2003).

3
See 5 U.S.C. § 604. 

4
National Environmental Policy Act of 1969, as amended, 42 U.S.C. 4321-4335. 

5
See 47 CFR 1.1307(b).

6 5 U.S.C. § 603(b)(3).
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defines the term “small entity” as having the same meaning as the terms “small business,” “small 
organization,” and “small governmental jurisdiction.”7  In addition, the term “small business” has the 
same meaning as the term “small business concern” under the Small Business Act.8  A “small business 
concern” is one which: (1) is independently owned and operated; (2) is not dominant in its field of 
operation; and (3) satisfies any additional criteria established by the SBA.9

Small Businesses.   Nationwide, there are a total of approximately 29.6 million small businesses, 
according to the SBA.10  

Small Businesses, Small Organizations, and Small Governmental Jurisdictions. Our action may, over 
time, affect small entities that are not easily categorized at present.  We therefore describe here, at the 
outset, three comprehensive, statutory small entity size standards.11  First, nationwide, there are a total of 
approximately 27.5 million small businesses, according to the SBA.12  In addition, a “small organization” 
is generally “any not-for-profit enterprise which is independently owned and operated and is not dominant 
in its field.”13  Nationwide, as of 2007, there were approximately 1,621,315 small organizations.14  
Finally, the term “small governmental jurisdiction” is defined generally as “governments of cities, towns, 
townships, villages, school districts, or special districts, with a population of less than fifty thousand.”15  
Census Bureau data for 2011 indicate that there were 89,476 local governmental jurisdictions in the 
United States.16  We estimate that, of this total, as many as 88, 506 entities may qualify as “small 
governmental jurisdictions.”17  Thus, we estimate that most governmental jurisdictions are small.

                                                     
7 5 U.S.C. § 601(6).

8 5 U.S.C. § 601(3) (incorporating by reference the definition of “small-business concern” in the Small Business 
Act, 15 U.S.C. § 632).  Pursuant to 5 U.S.C. § 601(3), the statutory definition of a small business applies “unless an 
agency, after consultation with the Office of Advocacy of the Small Business Administration and after opportunity 
for public comment, establishes one or more definitions of such term which are appropriate to the activities of the 
agency and publishes such definition(s) in the Federal Register.”

9 15 U.S.C. § 632.

10
  See SBA, Office of Advocacy, “Frequently Asked Questions,” http://web.sba.gov/faqs  (accessed Jan. 2009).

11
See 5 U.S.C. §§ 601(3)–(6).

12
See SBA, Office of Advocacy, “Frequently Asked Questions,” web.sba.gov/faqs  (last visited May 6,2011;  

figures are from 2009).

13
5 U.S.C. § 601(4).

14
INDEPENDENT SECTOR, THE NEW NONPROFIT ALMANAC & DESK REFERENCE (2010).

15
5 U.S.C. § 601(5).

16
U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES: 2011, Table 427 (2007) 

17
The 2007 U.S Census data for small governmental organizations indicate that there were 89, 476 “Local 

Governments” in 2007. (U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES 2011, 
Table 428.) The criterion by which the size of such local governments is determined to be small is a population of 
50,000. However, since the Census Bureau does not specifically apply that criterion, it cannot be determined with 
precision how many of such local governmental organizations is small. Nonetheless, the inference seems reasonable 
that substantial number of these governmental organizations has a population of less than 50, 000. To look at Table 
428 in conjunction with a related set of data in Table 429 in the Census’s Statistical Abstract of the U.S., that 
inference is further supported by the fact that in both Tables, many entities that may well be small are included in 
the 89,476 local governmental organizations, e.g. county, municipal, township and town, school district and special 
district entities.  Measured by a criterion of a population of  50,000  many specific sub-entities in this category seem 
more likely than larger county-level governmental organizations to have small populations. Accordingly, of the 
(continued….)
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Experimental Radio Service (Other Than Broadcast).  The majority of experimental licenses are 
issued to companies such as Motorola and Department of Defense contractors such as Northrop, 
Lockheed and Martin Marietta.  Businesses such as these may have as many as 200 licenses at one time.  
The majority of these applications are from entities such as these.  Given this fact, the remaining 30 
percent of applications, we assume, for purposes of our evaluations and conclusions in this FRFA, will be 
awarded to small entities, as that term is defined by the SBA.

The Commission processes approximately 1,000 applications a year for experimental radio operations.  
About half or 500 of these are renewals and the other half are for new licenses.  We do not have adequate 
information to predict precisely how many of these applications will be impacted by our rule revisions.  
However, based on the above figures we estimate that as many as 300 of these applications could be from 
small entities and potentially could be impacted.

International Broadcast Stations.  Commission records show that there are 19 international high 
frequency broadcast station authorizations.  We do not request nor collect annual revenue information, 
and are unable to estimate the number of international high frequency broadcast stations that would 
constitute a small business under the SBA definition.   Since all international broadcast stations operate 
using relatively high power levels, it is likely that they could all be impacted by our rule revisions. 

Satellite Telecommunications Providers.  Two economic census categories address the satellite 
industry.  The first category has a small business size standard of $15 million or less in average annual 
receipts, under SBA rules.18  The second has a size standard of $25 million or less in annual receipts.19

The category of Satellite Telecommunications “comprises establishments primarily engaged in providing 
telecommunications services to other establishments in the telecommunications and broadcasting 
industries by forwarding and receiving communications signals via a system of satellites or reselling 
satellite telecommunications.”20  Census Bureau data for 2007 show that 512 Satellite 
Telecommunications firms that operated for that entire year.21  Of this total, 464 firms had annual receipts 
of under $10 million, and 18 firms had receipts of $10 million to $24,999,999.22  Consequently, the 
Commission estimates that the majority of Satellite Telecommunications firms are small entities that 
might be affected by our actions.

The second category, i.e. “All Other Telecommunications” comprises “establishments primarily engaged 
in providing specialized telecommunications services, such as satellite tracking, communications 
telemetry, and radar station operation.  This industry also includes establishments primarily engaged in 
providing satellite terminal stations and associated facilities connected with one or more terrestrial 
systems and capable of transmitting telecommunications to, and receiving telecommunications from, 
satellite systems.  Establishments providing Internet services or voice over Internet protocol (VoIP) 
services via client-supplied telecommunications connections are also included in this industry.”23  For this 
(Continued from previous page)                                                            
89,746 small governmental organizations identified in the 2007 Census, the Commission estimates that a substantial 
majority is small.  17 13 C.F.R. § 121.201, NAICS code 517110.

18
13 C.F.R. § 121.201, NAICS code 517410.

19
13 C.F.R. § 121.201, NAICS code 517919.

20
U.S. Census Bureau, 2007 NAICS Definitions, 517410 Satellite Telecommunications. 

21
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

22
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en.

23
  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517919&search=2007%20NAICS%20Search.
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category, Census Bureau data for 2007 shows that there were a total of 2,383 firms that operated for the 
entire year.24  Of this total, 2,347 firms had annual receipts of under $25 million and 12 firms had annual 
receipts of $25 million to $49, 999,999.25  Consequently, the Commission estimates that the majority of 
All Other Telecommunications firms are small entities that might be affected by our actions.

Fixed Satellite Transmit/Receive Earth Stations. There are approximately 4,303 earth station 
authorizations, a portion of which are Fixed Satellite Transmit/Receive Earth Stations.  We do not request 
nor collect annual revenue information, and are unable to estimate the number of the earth stations that 
would constitute a small business under the SBA definition.  However, the majority of these stations 
could be impacted by our revised rules. 

Fixed Satellite Small Transmit/Receive Earth Stations.  There are approximately 4,303 earth station 
authorizations, a portion of which are Fixed Satellite Small Transmit/Receive Earth Stations. We do not 
request nor collect annual revenue information, and are unable to estimate the number of fixed small 
satellite transmit/receive earth stations that would constitute a small business under the SBA definition.  
However, the majority of these stations could be impacted by our revised rules. 

Fixed Satellite Very Small Aperture Terminal (VSAT) Systems.  These stations operate on a primary 
basis, and frequency coordination with terrestrial microwave systems is not required.  Thus, a single 
"blanket" application may be filed for a specified number of small antennas and one or more hub stations.  
There are 492 current VSAT System authorizations.  We do not request nor collect annual revenue 
information, and are unable to estimate the number of VSAT systems that would constitute a small 
business under the SBA definition.  However, it is expected that many of these stations could be impacted 
by our revised rules. 

Mobile Satellite Earth Stations.  There are 19 licensees.  We do not request nor collect annual revenue 
information, and are unable to estimate the number of mobile satellite earth stations that would constitute 
a small business under the SBA definition.  However, it is expected that many of these stations could be 
impacted by our revised rules.

Wireless Telecommunications Carriers (except satellite).  This industry comprises establishments 
engaged in operating and maintaining switching and transmission facilities to provide communications 
via the airwaves. Establishments in this industry have spectrum licenses and provide services using that 
spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 
services.26 The appropriate size standard under SBA rules is for the category Wireless 
Telecommunications Carriers.  The size standard for that category is that a business is small if it has 1,500 
or fewer employees.27  Under the present and prior categories, the SBA has deemed a wireless business to 
be small if it has 1,500 or fewer employees.28  For this category, census data for 2007 show that there 

                                                     
24

  http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-
_lang=en.

25
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en.

26
  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517210&search=2007%20NAICS%20Search

27
13 C.F.R. § 121.201, NAICS code 517210.

28
13 C.F.R. § 121.201, NAICS code 517210.  The now-superseded, pre-2007 C.F.R. citations were 13 C.F.R. § 

121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS).



Federal Communications Commission FCC 13-39

140

were 1,383 firms that operated for the entire year.29  Of this total, 1,368 firms had employment of 999 or 
fewer employees and 15 had employment of 1000 employees or more.30 Thus under this category and the 
associated small business size standard, , the Commission estimates that the majority of wireless 
telecommunications carriers(except satellite) are small entities that may be affected by our proposed 
actions.31

Licenses Assigned by Auctions.  Initially, we note that, as a general matter, the number of winning 
bidders that qualify as small businesses at the close of an auction does not necessarily represent the 
number of small businesses currently in service.  Also, the Commission does not generally track 
subsequent business size unless, in the context of assignments or transfers, unjust enrichment issues are 
implicated.

Paging Services. Neither the SBA nor the FCC has developed a definition applicable exclusively to 
paging services. However, a variety of paging services is now categorized under Wireless 
Telecommunications Carriers (except satellite). 32 This industry comprises establishments engaged in 
operating and maintaining switching and transmission facilities to provide communications via the 
airwaves. Establishments in this industry have spectrum licenses and provide services using that 
spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 
services. Illustrative examples in the paging context include paging services, except satellite; two-way 
paging communications carriers, except satellite; and radio paging services communications carriers. The 
SBA has deemed a paging service in this category to be small if it has 1,500 or fewer employees.33 For 
this category, census data for 2007 show that there were 1,383 firms that operated for the entire year.34  
Of this total, 1,368 firms had employment of 999 or fewer employees and 15 had employment of 1000 
employees or more.35 Thus under this category and the associated small business size standard, , the 
Commission estimates that the majority of paging services in the category of wireless telecommunications 
carriers(except satellite) are small entities that may be affected by our actions.36

In addition, in the Paging Second Report and Order, the Commission adopted a size standard for “small 
businesses” for purposes of determining their eligibility for special provisions such as bidding credits.37  
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U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 
Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010).

30
Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 

1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.”

31
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en

32
  U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)”; http://www.census.gov/naics/2007/def/ND517210.HTM#N517210

33
U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)”

34
U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 

Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010).

35
Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 

1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.”

36
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en

37 Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging Systems, 
Second Report and Order, 12 FCC Rcd 2732, 2811-2812, paras. 178-181 (“Paging Second Report and Order”); see 
also Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging 
(continued….)



Federal Communications Commission FCC 13-39

141

A small business is an entity that, together with its affiliates and controlling principals, has average gross 
revenues not exceeding $15 million for the preceding three years.38  The SBA has approved this 
definition.39  An initial auction of Metropolitan Economic Area (“MEA”) licenses was conducted in the 
year 2000.  Of the 2,499 licenses auctioned, 985 were sold.40  Fifty-seven companies claiming small 
business status won 440 licenses.41  A subsequent auction of MEA and Economic Area (“EA”) licenses 
was held in the year 2001.  Of the 15,514 licenses auctioned, 5,323 were sold.42  One hundred thirty-two 
companies claiming small business status purchased 3,724 licenses.  A third auction, consisting of 8,874 
licenses in each of 175 EAs and 1,328 licenses in all but three of the 51 MEAs, was held in 2003.  
Seventy-seven bidders claiming small or very small business status won 2,093 licenses. 43 A fourth 
auction of 9,603 lower and upper band paging licenses was held in the year 2010.  29 bidders claiming 
small or very small business status won 3,016 licenses. 

2.3 GHz Wireless Communications Services.  This service can be used for fixed, mobile, radiolocation, 
and digital audio broadcasting satellite uses.  The Commission defined “small business” for the wireless 
communications services (“WCS”) auction as an entity with average gross revenues of $40 million for 
each of the three preceding years, and a “very small business” as an entity with average gross revenues of 
$15 million for each of the three preceding years.44  The SBA approved these definitions.45  The 
Commission conducted an auction of geographic area licenses in the WCS service in 1997.  In the 
auction, seven bidders that qualified as very small business entities won 31 licenses, and one bidder that 
qualified as a small business entity won a license.   

1670-1675 MHz Services.  This service can be used for fixed and mobile uses, except aeronautical 
mobile.46  An auction for one license in the 1670-1675 MHz band was conducted in 2003.  The 
Commission defined a “small business” as an entity with attributable average annual gross revenues of 
not more than $40 million for the preceding three years, which would thus be eligible for a 15 percent 
discount on its winning bid for the 1670-1675 MHz band license.  Further, the Commission defined a 
“very small business” as an entity with attributable average annual gross revenues of not more than $15 
million for the preceding three years, which would thus be eligible to receive a 25 percent discount on its 
winning bid for the 1670-1675 MHz band license.    The winning bidder was not a small entity.

(Continued from previous page)                                                            
Systems, Memorandum Opinion and Order on Reconsideration, 14 FCC Rcd 10030, 10085-10088, ¶¶ 98-107 
(1999).

38 Paging Second Report and Order, 12 FCC Rcd at 2811, ¶ 179.

39 See Letter from Aida Alvarez, Administrator, SBA, to Amy Zoslov, Chief, Auctions and Industry Analysis 
Division, Wireless Telecommunications Bureau (“WTB”), FCC (Dec. 2, 1998) (“Alvarez Letter 1998”).

40 See “929 and 931 MHz Paging Auction Closes,” Public Notice, 15 FCC Rcd 4858 (WTB 2000).

41 See id.

42 See “Lower and Upper Paging Band Auction Closes,” Public Notice, 16 FCC Rcd 21821 (WTB 2002).

43 See “Lower and Upper Paging Bands Auction Closes,” Public Notice, 18 FCC Rcd 11154 (WTB 2003).  The 
current number of small or very small business entities that hold wireless licenses may differ significantly from the
number of such entities that won in spectrum auctions due to assignments and transfers of licenses in the secondary 
market over time.  In addition, some of the same small business entities may have won licenses in more than one 
auction.

44 Amendment of the Commission’s Rules to Establish Part 27, the Wireless Communications Service (WCS), Report 
and Order, 12 FCC Rcd 10785, 10879, para. 194 (1997).

45 See Alvarez Letter 1998.

46
47 C.F.R. § 2.106; see generally 47 C.F.R. §§ 27.1–.70.
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Wireless Telephony.  Wireless telephony includes cellular, personal communications services, and 
specialized mobile radio telephony carriers.  As noted, the SBA has developed a small business size 
standard for Wireless Telecommunications Carriers (except Satellite).47  Under the SBA small business 
size standard, a business is small if it has 1,500 or fewer employees.48 Census data for 2007 shows that 
there were 1,383 firms that operated that year.49  Of those 1,383, 1,368 had fewer than 100 employees, 
and 15 firms had more than 100 employees.  Thus under this category and the associated small business 
size standard, the majority of firms can be considered small.  According to Trends in Telephone Service 
data, 434 carriers reported that they were engaged in wireless telephony.50  Of these, an estimated 222 
have 1,500 or fewer employees and 212 have more than 1,500 employees.51  Therefore, approximately 
half of these entities can be considered small.  Similarly, according to Commission data, 413 carriers 
reported that they were engaged in the provision of wireless telephony, including cellular service, 
Personal Communications Service (PCS), and Specialized Mobile Radio (SMR) Telephony services.52  Of 
these, an estimated 261 have 1,500 or fewer employees and 152 have more than 1,500 employees.53  
Consequently, the Commission estimates that approximately half or more of these firms can be 
considered small.  Thus, using available data, we estimate that the majority of wireless firms can be 
considered small. 

Broadband Personal Communications Service.  Broadband Personal Communications Service.  The 
broadband personal communications services (PCS) spectrum is divided into six frequency blocks 
designated A through F, and the Commission has held auctions for each block.  The Commission initially 
defined a “small business” for C- and F-Block licenses as an entity that has average gross revenues of $40 
million or less in the three previous years.54  For F-Block licenses, an additional small business size 
standard for “very small business” was added and is defined as an entity that, together with its affiliates, 
has average gross revenues of not more than $15 million for the preceding three years.55  These small 
business size standards, in the context of broadband PCS auctions, have been approved by the SBA.56  No 
small businesses within the SBA-approved small business size standards bid successfully for licenses in 
Blocks A and B.  There were 90 winning bidders that claimed small business status in the first two C-
Block auctions.  A total of 93 bidders that claimed small and very small business status won 
approximately 40 percent of the 1,479 licenses in the first auction for the D, E, and F Blocks.57  On April 
15, 1999, the Commission completed the re-auction of 347 C-, D-, E-, and F-Block licenses in Auction 

                                                     
47 13 C.F.R. § 121.201, NAICS code 517210.

48 Id.

49 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-
ds_name=EC0751SSSZ5&-_lang=en.

50 Trends in Telephone Service, at tbl. 5.3.

51 Id.

52
See Trends in Telephone Service, at tbl. 5.3.

53
See id.

54 See Amendment of Parts 20 and 24 of the Commission’s Rules – Broadband PCS Competitive Bidding and the 
Commercial Mobile Radio Service Spectrum Cap; Amendment of the Commission’s Cellular/PCS Cross-Ownership 
Rule, WT Docket No. 96-59, GN Docket No. 90-314, Report and Order, 11 FCC Rcd 7824, 7850–52 ¶¶ 57–60 
(1996) (“PCS Report and Order”); see also 47 C.F.R. § 24.720(b).

55 See PCS Report and Order, 11 FCC Rcd at 7852 ¶ 60.

56 See Alvarez Letter 1998.

57 See Broadband PCS, D, E and F Block Auction Closes, Public Notice, Doc. No. 89838 (rel. Jan. 14, 1997).
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No. 22.58  Of the 57 winning bidders in that auction, 48 claimed small business status and won 277 
licenses.

On January 26, 2001, the Commission completed the auction of 422 C and F Block Broadband PCS 
licenses in Auction No. 35.  Of the 35 winning bidders in that auction, 29 claimed small business status.59  
Subsequent events concerning Auction 35, including judicial and agency determinations, resulted in a 
total of 163 C and F Block licenses being available for grant.  On February 15, 2005, the Commission 
completed an auction of 242 C-, D-, E-, and F-Block licenses in Auction No. 58.  Of the 24 winning 
bidders in that auction, 16 claimed small business status and won 156 licenses.60  On May 21, 2007, the 
Commission completed an auction of 33 licenses in the A, C, and F Blocks in Auction No. 71.61  Of the 
14 winning bidders in that auction, six claimed small business status and won 18 licenses.62  On August 
20, 2008, the Commission completed the auction of 20 C-, D-, E-, and F-Block Broadband PCS licenses 
in Auction No. 78.63  Of the eight winning bidders for Broadband PCS licenses in that auction, six 
claimed small business status and won 14 licenses.64

Advanced Wireless Services.  In 2006, the Commission conducted its first auction of Advanced 
Wireless Services licenses in the 1710-1755 MHz and 2110-2155 MHz bands (“AWS-1”), designated as 
Auction 66.65  For the AWS-1 bands, the Commission has defined a “small business” as an entity with 
average annual gross revenues for the preceding three years not exceeding $40 million, and a “very small 
business” as an entity with average annual gross revenues for the preceding three years not exceeding $15 
million.66  In 2006, the Commission conducted its first auction of AWS-1 licenses.67  In that initial AWS-

                                                     
58 See C, D, E, and F Block Broadband PCS Auction Closes, Public Notice, 14 FCC Rcd 6688 (WTB 1999).  Before 
Auction No. 22, the Commission established a very small standard for the C Block to match the standard used for F 
Block.  Amendment of the Commission’s Rules Regarding Installment Payment Financing for Personal 
Communications Services (PCS) Licensees, WT Docket No. 97-82, Fourth Report and Order, 13 FCC Rcd 15743, 
15768 ¶ 46 (1998).

59 See C and F Block Broadband PCS Auction Closes; Winning Bidders Announced, Public Notice, 16 FCC Rcd 
2339 (2001).

60
See Broadband PCS Spectrum Auction Closes; Winning Bidders Announced for Auction No. 58, Public Notice, 20 

FCC Rcd 3703 (2005).

61
See Auction of Broadband PCS Spectrum Licenses Closes; Winning Bidders Announced for Auction No. 71,

Public Notice, 22 FCC Rcd 9247 (2007).

62
Id.

63
See Auction of AWS-1 and Broadband PCS Licenses Closes; Winning Bidders Announced for Auction 78, Public 

Notice, 23 FCC Rcd 12749 (WTB 2008).

64
Id.

65
See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 
No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”);

66
See Service Rules for Advanced Wireless Services in the 1.7 GHz and 2.1 GHz Bands, Report and Order, 18 FCC 

Rcd 25,162, App. B (2003), modified by Service Rules for Advanced Wireless Services In the 1.7 GHz and 2.1 GHz 
Bands, Order on Reconsideration, 20 FCC Rcd 14,058, App. C (2005).

67
See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 
No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”).
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1 auction, 31 winning bidders identified themselves as very small businesses won 142 licenses.68  
Twenty-six of the winning bidders identified themselves as small businesses and won 73 licenses.69  In a 
subsequent 2008 auction, the Commission offered 35 AWS-1 licenses.70  Four winning bidders identified 
themselves as very small businesses, and three of the winning bidders identifying themselves as a small 
businesses won five AWS-1 licenses.71  

Narrowband Personal Communications Services.  In 1994, the Commission conducted two auctions of 
Narrowband PCS licenses.  For these auctions, the Commission defined a “small business” as an entity 
with average annual gross revenues for the preceding three years not exceeding $40 million.72  Through 
these auctions, the Commission awarded a total of 41 licenses, 11 of which were obtained by four small 
businesses.73  To ensure meaningful participation by small business entities in future auctions, the 
Commission adopted a two-tiered small business size standard in the Narrowband PCS Second Report
and Order.74  A “small business” is an entity that, together with affiliates and controlling interests, has 
average gross revenues for the three preceding years of not more than $40 million.75  A “very small 
business” is an entity that, together with affiliates and controlling interests, has average gross revenues for 
the three preceding years of not more than $15 million.76  The SBA has approved these small business 
size standards.77  A third auction of Narrowband PCS licenses was conducted in 2001.  In that auction, 
five bidders won 317 (Metropolitan Trading Areas and nationwide) licenses.78  Three of the winning 
bidders claimed status as a small or very small entity and won 311 licenses.

Lower 700 MHz Band Licenses.   The Commission previously adopted criteria for defining three groups 
of small businesses for purposes of determining their eligibility for special provisions such as bidding 
credits.79  The Commission defined a “small business” as an entity that, together with its affiliates and 
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See Auction of Advanced Wireless Services Licenses Closes; Winning Bidders Announced for Auction No. 66, 
Public Notice, 21 FCC Rcd 10,521 (2006) (“Auction 66 Closing Public Notice”).

69
See id.

70
See AWS-1 and Broadband PCS Procedures Public Notice, 23 FCC Rcd at 7499.  Auction 78 also included an 

auction of broadband PCS licenses.

71
See Auction of AWS-1 and Broadband PCS Licenses Closes, Winning Bidders Announced for Auction 78, Down 

Payments Due September 9, 2008, FCC Forms 601 and 602 Due September 9, 2008, Final Payments Due 
September 23, 2008, Ten-Day Petition to Deny Period, Public Notice, 23 FCC Rcd 12,749 (2008).

72 Implementation of Section 309(j) of the Communications Act – Competitive Bidding Narrowband PCS, Third 
Memorandum Opinion and Order and Further Notice of Proposed Rulemaking, 10 FCC Rcd 175, 196, para. 46 
(1994).

73 See “Announcing the High Bidders in the Auction of Ten Nationwide Narrowband PCS Licenses, Winning Bids 
Total $617,006,674,” Public Notice, PNWL 94-004 (rel. Aug. 2, 1994); “Announcing the High Bidders in the 
Auction of 30 Regional Narrowband PCS Licenses; Winning Bids Total $490,901,787,” Public Notice, PNWL 94-
27 (rel. Nov. 9, 1994).

74  Amendment of the Commission’s Rules to Establish New Personal Communications Services, Narrowband PCS, 
Second Report and Order and Second Further Notice of Proposed Rule Making, 15 FCC Rcd 10456, 10476, para. 40 
(2000) (“Narrowband PCS Second Report and Order”).

75  Narrowband PCS Second Report and Order, 15 FCC Rcd at 10476, para. 40.

76  Id.

77  See Alvarez Letter 1998.

78  See “Narrowband PCS Auction Closes,” Public Notice, 16 FCC Rcd 18663 (WTB 2001).

79  See Reallocation and Service Rules for the 698-746 MHz Spectrum Band (Television Channels 52-59), Report and 
Order, 17 FCC Rcd 1022 (2002) (“Channels 52-59 Report and Order”).
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controlling principals, has average gross revenues not exceeding $40 million for the preceding three 
years.80  A “very small business” is defined as an entity that, together with its affiliates and controlling 
principals, has average gross revenues that are not more than $15 million for the preceding three years.81  
Additionally, the Lower 700 MHz Service had a third category of small business status for 
Metropolitan/Rural Service Area (“MSA/RSA”) licenses —“entrepreneur”— which is defined as an 
entity that, together with its affiliates and controlling principals, has average gross revenues that are not 
more than $3 million for the preceding three years.82  The SBA approved these small size standards.83  An 
auction of 740 licenses was conducted in 2002 (one license in each of the 734 MSAs/RSAs and one 
license in each of the six Economic Area Groupings (EAGs)).  Of the 740 licenses available for auction, 
484 licenses were won by 102 winning bidders.  Seventy-two of the winning bidders claimed small 
business, very small business, or entrepreneur status and won a total of 329 licenses. 84  A second auction 
commenced on May 28, 2003, closed on June 13, 2003, and included 256 licenses.85  Seventeen winning 
bidders claimed small or very small business status and won 60 licenses, and nine winning bidders 
claimed entrepreneur status and won 154 licenses.86  In 2005, the Commission completed an auction of 5 
licenses in the lower 700 MHz band (Auction 60).  All three winning bidders claimed small business 
status.

In 2007, the Commission reexamined its rules governing the 700 MHz band in the 700 MHz Second 
Report and Order.87  An auction of A, B and E block licenses in the Lower 700 MHz band was held in 
2008.88  Twenty winning bidders claimed small business status (those with attributable average annual 
gross revenues that exceed $15 million and do not exceed $40 million for the preceding three years).  
Thirty three winning bidders claimed very small business status (those with attributable average annual 
gross revenues that do not exceed $15 million for the preceding three years).  In 2011, the Commission 
conducted Auction 92, which offered 16 lower 700 MHz band licenses that had been made available in 
Auction 73 but either remained unsold or were licenses on which a winning bidder defaulted.  Two of the 
seven winning bidders in Auction 92 claimed very small business status, winning a total of four licenses.

                                                     
80  See Channels 52-59 Report and Order, 17 FCC Rcd at 1087-88, ¶ 172.

81  See id.

82  See id, 17 FCC Rcd at 1088, ¶ 173.

83  See Letter from Aida Alvarez, Administrator, SBA, to Thomas Sugrue, Chief, WTB, FCC (Aug. 10, 1999) 
(“Alvarez Letter 1999”).

84 See “Lower 700 MHz Band Auction Closes,” Public Notice, 17 FCC Rcd 17272 (WTB 2002).

85 See Lower 700 MHz Band Auction Closes, Public Notice, 18 FCC Rcd 11873 (WTB 2003).

86  See id.

87
Service Rules for the 698-746, 747-762 and 777-792 MHz Band, WT Docket No. 06-150, Revision of the 

Commission’s Rules to Ensure Compatibility with Enhanced 911 Emergency Calling Systems, CC Docket No. 94-
102, Section 68.4(a) of the Commission’s Rules Governing Hearing Aid-Compatible Telephone, WT Docket No. 01-
309, Biennial Regulatory Review – Amendment of Parts 1, 22, 24, 27, and 90 to Streamline and Harmonize Various 
Rules Affecting Wireless Radio Services, WT Docket No. 03-264, Former Nextel Communications, Inc. Upper700 
MHz Guard Band Licenses and Revisions to Part 27 of the Commission’s Rules, WT Docket No. 06-169, 
Implementing a Nationwide, Broadband Interoperable Public Safety Network in the 700 MHz Band, PS Docket No. 
06-229, Development of Operational, Technical and Spectrum Requirements for Meeting Federal, State, and Local 
Public Safety Communications Requirements Through the Year 2010, WT Docket No. 96-86, Second Report and 
Order, 22 FCC Rcd 15289 (2007) (“700 MHz Second Report and Order”).

88
See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008).
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Upper 700 MHz Band Licenses.  In the 700 MHz Second Report and Order, the Commission revised its 
rules regarding Upper 700 MHz licenses.89  On January 24, 2008, the Commission commenced Auction 
73 in which several licenses in the Upper 700 MHz band were available for licensing:  12 Regional 
Economic Area Grouping licenses in the C Block, and one nationwide license in the D Block.90  The 
auction concluded on March 18, 2008, with 3 winning bidders claiming very small business status (those 
with attributable average annual gross revenues that do not exceed $15 million for the preceding three 
years) and winning five licenses.

700 MHz Guard Band Licenses.  In 2000, the Commission adopted the 700 MHz Guard Band Report 
and Order, in which it established rules for the A and B block licenses in the Upper 700 MHz band, 
including size standards for “small businesses” and “very small businesses” for purposes of determining 
their eligibility for special provisions such as bidding credits.91  A small business in this service is an 
entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 
$40 million for the preceding three years.92  Additionally, a very small business is an entity that, together 
with its affiliates and controlling principals, has average gross revenues that are not more than $15 million 
for the preceding three years.93  SBA approval of these definitions is not required.94  An auction of these 
licenses was conducted in 2000.95  Of the 104 licenses auctioned, 96 licenses were won by nine bidders.  
Five of these bidders were small businesses that won a total of 26 licenses.  A second auction of 700 MHz 
Guard Band licenses was held in 2001.  All eight of the licenses auctioned were sold to three bidders.  
One of these bidders was a small business that won a total of two licenses.96

Specialized Mobile Radio.  The Commission adopted small business size standards for the purpose of 
determining eligibility for bidding credits in auctions of Specialized Mobile Radio (SMR) geographic 
area licenses in the 800 MHz and 900 MHz bands.  The Commission defined a “small business” as an 
entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 
$15 million for the preceding three years.97  The Commission defined a “very small business” as an entity 
that, together with its affiliates and controlling principals, has average gross revenues not exceeding $3 
million for the preceding three years.98  The SBA has approved these small business size standards for 
both the 800 MHz and 900 MHz SMR Service.99  The first 900 MHz SMR auction was completed in 
1996.  Sixty bidders claiming that they qualified as small businesses under the $15 million size standard 
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700 MHz Second Report and Order, 22 FCC Rcd 15289.
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See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008).

91  See Service Rules for the 746-764 MHz Bands, and Revisions to Part 27 of the Commission’s Rules, Second 
Report and Order, 15 FCC Rcd 5299 (2000) (“700 MHz Guard Band Report and Order”).

92  See 700 MHz Guard Band Report and Order, 15 FCC Rcd at 5343, para. 108. 

93  See id.

94   See id., 15 FCC Rcd 5299, 5343, para. 108 n.246 (for the 746-764 MHz and 776-794 MHz bands, the 
Commission is exempt from 15 U.S.C. § 632, which requires Federal agencies to obtain SBA approval before 
adopting small business size standards).

95  See “700 MHz Guard Bands Auction Closes:  Winning Bidders Announced,” Public Notice, 15 FCC Rcd 18026 
(2000).

96 See “700 MHz Guard Bands Auction Closes: Winning Bidders Announced,” Public Notice, 16 FCC Rcd 4590 
(WTB 2001).

97 47 C.F.R. §§ 90.810, 90.814(b), 90.912.

98  47 C.F.R. §§ 90.810, 90.814(b), 90.912.

99  See Alvarez Letter 1999.  
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won 263 licenses in the 900 MHz SMR band.  In 2004, the Commission held a second auction of 900 
MHz SMR licenses and three winning bidders identifying themselves as very small businesses won 7 
licenses.100  The auction of 800 MHz SMR licenses for the upper 200 channels was conducted in 1997.  
Ten bidders claiming that they qualified as small or very small businesses under the $15 million size 
standard won 38 licenses for the upper 200 channels.101  A second auction of 800 MHz SMR licenses was 
conducted in 2002 and included 23 BEA licenses.  One bidder claiming small business status won five 
licenses.102

The auction of the 1,053 800 MHz SMR licenses for the General Category channels was conducted in 
2000.  Eleven bidders who won 108 licenses for the General Category channels in the 800 MHz SMR 
band qualified as small or very small businesses.103  In an auction completed in 2000, a total of 2,800 
Economic Area licenses in the lower 80 channels of the 800 MHz SMR service were awarded.104  Of the 
22 winning bidders, 19 claimed small or very small business status and won 129 licenses.  Thus, 
combining all four auctions, 41 winning bidders for geographic licenses in the 800 MHz SMR band 
claimed to be small businesses.

In addition, there are numerous incumbent site-by-site SMR licensees and licensees with extended 
implementation authorizations in the 800 and 900 MHz bands.  We do not know how many firms provide 
800 MHz or 900 MHz geographic area SMR pursuant to extended implementation authorizations, nor 
how many of these providers have annual revenues not exceeding $15 million.  One firm has over $15 
million in revenues.  In addition, we do not know how many of these firms have 1500 or fewer 
employees.105  We assume, for purposes of this analysis, that all of the remaining existing extended 
implementation authorizations are held by small entities, as that small business size standard is approved 
by the SBA.

220 MHz Radio Service – Phase I Licensees.  The 220 MHz service has both Phase I and Phase II 
licenses.  Phase I licensing was conducted by lotteries in 1992 and 1993.  There are approximately 1,515 
such non-nationwide licensees and four nationwide licensees currently authorized to operate in the 220 
MHz band.  The Commission has not developed a small business size standard for small entities 
specifically applicable to such incumbent 220 MHz Phase I licensees.  To estimate the number of such 
licensees that are small businesses, the Commission applies the small business size standard under the 
SBA rules applicable. The SBA has deemed a wireless business to be small if it has 1,500 or fewer 
employees.106  For this service, the SBA uses the category of Wireless Telecommunications Carriers 
(except Satellite). Census data for 2007, which supersede data contained in the 2002 Census, show that 
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See 900 MHz Specialized Mobile Radio Service Spectrum Auction Closes: Winning Bidders Announced,” 
Public Notice, 19 FCC Rcd. 3921 (WTB 2004).

101 See “Correction to Public Notice DA 96-586 ‘FCC Announces Winning Bidders in the Auction of 1020 Licenses 
to Provide 900 MHz SMR in Major Trading Areas,’” Public Notice, 18 FCC Rcd 18367 (WTB 1996).

102 See “Multi-Radio Service Auction Closes,” Public Notice, 17 FCC Rcd 1446 (WTB 2002).

103 See “800 MHz Specialized Mobile Radio (SMR) Service General Category (851-854 MHz) and Upper Band 
(861-865 MHz) Auction Closes; Winning Bidders Announced,” Public Notice, 15 FCC Rcd 17162 (2000).

104 See, “800 MHz SMR Service Lower 80 Channels Auction Closes; Winning Bidders Announced,” Public Notice, 
16 FCC Rcd 1736 (2000).
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See generally 13 C.F.R. § 121.201, NAICS code 517210.
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13 C.F.R. § 121.201, NAICS code 517210 (2007 NAICS).  The now-superseded, pre-2007 C.F.R. citations were 
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there were 1,383 firms that operated that year.107  Of those 1,383, 1,368 had fewer than 100 employees, 
and 15 firms had more than 100 employees.  Thus under this category and the associated small business 
size standard, the majority of firms can be considered small. 

220 MHz Radio Service – Phase II Licensees.  The 220 MHz service has both Phase I and Phase II 
licenses.  The Phase II 220 MHz service licenses are assigned by auction, where mutually exclusive 
applications are accepted.  In the 220 MHz Third Report and Order, the Commission adopted a small 
business size standard for defining “small” and “very small” businesses for purposes of determining their 
eligibility for special provisions such as bidding credits.108  This small business standard indicates that a 
“small business” is an entity that, together with its affiliates and controlling principals, has average gross 
revenues not exceeding $15 million for the preceding three years.109  A “very small business” is defined 
as an entity that, together with its affiliates and controlling principals, has average gross revenues that do 
not exceed $3 million for the preceding three years.110  The SBA has approved these small size 
standards.111  Auctions of Phase II licenses commenced on and closed in 1998.112  In the first auction, 908 
licenses were auctioned in three different-sized geographic areas:  three nationwide licenses, 30 Regional 
Economic Area Group (EAG) Licenses, and 875 Economic Area (EA) Licenses.  Of the 908 licenses 
auctioned, 693 were sold.113  Thirty-nine small businesses won 373 licenses in the first 220 MHz auction.  
A second auction included 225 licenses: 216 EA licenses and 9 EAG licenses.  Fourteen companies 
claiming small business status won 158 licenses.114  A third auction included four licenses: 2 BEA 
licenses and 2 EAG licenses in the 220 MHz Service.  No small or very small business won any of these 
licenses.115  In 2007, the Commission conducted a fourth auction of the 220 MHz licenses, designated as 
Auction 72.116  Auction 72, which offered 94 Phase II 220 MHz Service licenses, concluded in 2007.117  
In this auction, five winning bidders won a total of 76 licenses.  Two winning bidders identified 
themselves as very small businesses won 56 of the 76 licenses.  One of the winning bidders that identified 
themselves as a small business won 5 of the 76 licenses won.
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Private Land Mobile Radio (“PLMR”).  PLMR systems serve an essential role in a range of industrial, 
business, land transportation, and public safety activities.  These radios are used by companies of all sizes 
operating in all U.S. business categories, and are often used in support of the licensee’s primary (non-
telecommunications) business operations.  For the purpose of determining whether a licensee of a PLMR 
system is a small business as defined by the SBA, we use the broad census category, Wireless 
Telecommunications Carriers (except Satellite).  This definition provides that a small entity is any such 
entity employing no more than 1,500 persons.118  The Commission does not require PLMR licensees to 
disclose information about number of employees, so the Commission does not have information that 
could be used to determine how many PLMR licensees constitute small entities under this definition.  We 
note that PLMR licensees generally use the licensed facilities in support of other business activities, and 
therefore, it would also be helpful to assess PLMR licensees under the standards applied to the particular 
industry subsector to which the licensee belongs.119

As of March 2010, there were 424,162 PLMR licensees operating 921,909 transmitters in the PLMR 
bands below 512 MHz.  We note that any entity engaged in a commercial activity is eligible to hold a 
PLMR license, and that any revised rules in this context could therefore potentially impact small entities
covering a great variety of industries.

Fixed Microwave Services.  Microwave services include common carrier,120 private-operational fixed,121

and broadcast auxiliary radio services.122  They also include the Local Multipoint Distribution Service 
(“LMDS”),123 the Digital Electronic Message Service (“DEMS”),124 and the 24 GHz Service,125 where 
licensees can choose between common carrier and non-common carrier status.126  The Commission has 
not yet defined a small business with respect to microwave services.  For purposes of this IRFA, the 
Commission will use the SBA’s definition applicable to Wireless Telecommunications Carriers (except 
satellite)—i.e., an entity with no more than 1,500 persons is considered small.127  For the category of 
Wireless Telecommunications Carriers (except Satellite), Census data for 2007 shows that there were 
1,383 firms that operated that year.128  Of those 1,383, 1,368 had fewer than 100 employees, and 15 firms 
had more than 100 employees.  Thus under this category and the associated small business size standard, 

                                                     
118 See 13 C.F.R. § 121.201, NAICS code 517210.

119 See generally 13 C.F.R. § 121.201.

120
See 47 C.F.R. Part 101, Subparts C and I.
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See id. Subparts C and H.

122
Auxiliary Microwave Service is governed by Part 74 of Title 47 of the Commission’s Rules.  See 47 C.F.R. Part 
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See 47 C.F.R. Part 101, Subpart L.
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See id.
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See 47 C.F.R. §§ 101.533, 101.1017.
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13 C.F.R. § 121.201, NAICS code 517210.
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the majority of firms can be considered small.  The Commission notes that the number of firms does not 
necessarily track the number of licensees.  The Commission estimates that virtually all of the Fixed 
Microwave licensees (excluding broadcast auxiliary licensees) would qualify as small entities under the 
SBA definition.

39 GHz Service.  The Commission adopted small business size standards for 39 GHz licenses. A “small 
business” is defined as an entity that, together with its affiliates and controlling principals, has average 
gross revenues not exceeding $40 million in the preceding three years.129  A “very small business” is 
defined as an entity that, together with its affiliates and controlling principals, has average gross revenues 
of not more than $15 million for the preceding three years.130  The SBA has approved these small 
business size standards.131  In 2000, the Commission conducted an auction of 2,173 39 GHz licenses.  A 
total of 18 bidders who claimed small or very small business status won 849 licenses.  

Local Multipoint Distribution Service.  Local Multipoint Distribution Service (“LMDS”) is a fixed 
broadband point-to-multipoint microwave service that provides for two-way video telecommunications.132  
The Commission established a small business size standard for LMDS licenses as an entity that has 
average gross revenues of less than $40 million in the three previous years.133 An additional small 
business size standard for “very small business” was added as an entity that, together with its affiliates, 
has average gross revenues of not more than $15 million for the preceding three years.134 The SBA has 
approved these small business size standards in the context of LMDS auctions.135 There were 93 winning 
bidders that qualified as small entities in the LMDS auctions. A total of 93 small and very small business 
bidders won approximately 277 A Block licenses and 387 B Block licenses. In 1999, the Commission re-
auctioned 161 licenses; there were 32 small and very small businesses winning that won 119 licenses.

218-219 MHz Service.  The first auction of 218-219 MHz Service (previously referred to as the 
Interactive and Video Data Service or IVDS) licenses resulted in 170 entities winning licenses for 594 
Metropolitan Statistical Areas (“MSAs”).136  Of the 594 licenses, 557 were won by 167 entities qualifying 
as a small business.  For that auction, the Commission defined a small business as an entity that, together 
with its affiliates, has no more than a $6 million net worth and, after federal income taxes (excluding any 
carry over losses), has no more than $2 million in annual profits each year for the previous two years.137  
In the 218-219 MHz Report and Order and Memorandum Opinion and Order, the Commission revised its 

(Continued from previous page)                                                            

129  See Amendment of the Commission’s Rules Regarding the 37.0-38.6 GHz and 38.6-40.0 GHz Bands, ET Docket 
No. 95-183, Report and Order, 12 FCC Rcd 18600 (1997).

130  Id.

131  See Letter from Aida Alvarez, Administrator, SBA, to Kathleen O’Brien Ham, Chief, Auctions and Industry 
Analysis Division, WTB, FCC (Feb. 4, 1998); see Letter from Hector Barreto, Administrator, SBA, to Margaret 
Wiener, Chief, Auctions and Industry Analysis Division, WTB, FCC (Jan. 18, 2002).

132 See Rulemaking to Amend Parts 1, 2, 21, 25, of the Commission's Rules to Redesignate the 27.5-29.5 GHz 
Frequency Band, Reallocate the 29.5-30.5 Frequency Band, to Establish Rules and Policies for Local Multipoint 
Distribution Service and for Fixed Satellite Services, CC Docket No. 92-297, Second Report and Order, Order on 
Reconsideration, and Fifth Notice of Proposed Rule Making, 12 FCC Rcd 12545, 12689-90, para. 348 (1997) 
(“LMDS Second Report and Order”).
133 See LMDS Second Report and Order, 12 FCC Rcd at 12689-90, para. 348.
134 See id.
135 See Alvarez to Phythyon Letter 1998.
136  See “Interactive Video and Data Service (IVDS) Applications Accepted for Filing,” Public Notice, 9 FCC Rcd 
6227 (1994).

137  Implementation of Section 309(j) of the Communications Act – Competitive Bidding, Fourth Report and Order, 9 
FCC Rcd 2330 (1994).
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small business size standards for the 218-219 MHz Service and defined a small business as an entity that, 
together with its affiliates and persons or entities that hold interests in such an entity and their affiliates, 
has average annual gross revenues not exceeding $15 million for the preceding three years.138  The 
Commission defined a “very small business” as an entity that, together with its affiliates and persons or 
entities that hold interests in such an entity and its affiliates, has average annual gross revenues not 
exceeding $3 million for the preceding three years.139  The SBA has approved these definitions.140   

Location and Monitoring Service (“LMS”).  Multilateration LMS systems use non-voice radio 
techniques to determine the location and status of mobile radio units.  For auctions of LMS licenses, the 
Commission has defined a “small business” as an entity that, together with controlling interests and 
affiliates, has average annual gross revenues for the preceding three years not exceeding $15 million.141  
A “very small business” is defined as an entity that, together with controlling interests and affiliates, has 
average annual gross revenues for the preceding three years not exceeding $3 million.142  These 
definitions have been approved by the SBA.143  An auction of LMS licenses was conducted in 1999.  Of 
the 528 licenses auctioned, 289 licenses were sold to four small businesses.  

Rural Radiotelephone Service.  The Commission has not adopted a size standard for small businesses 
specific to the Rural Radiotelephone Service.144  A significant subset of the Rural Radiotelephone Service 
is the Basic Exchange Telephone Radio System (“BETRS”).145  For purposes of its analysis of the Rural 
Radiotelephone Service, the Commission uses the SBA small business size standard for the category 
Wireless Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.146  Census 
data for 2007 shows that there were 1,383 firms that operated that year.147  Of those 1,383, 1,368 had 
fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 
associated small business size standard, the majority of firms in the Rural Radiotelephone Service can be 
considered small.

Air-Ground Radiotelephone Service.148  The Commission has previously used the SBA’s small 
business definition applicable to Wireless Telecommunications Carriers (except Satellite), i.e., an entity 
employing no more than 1,500 persons.149  There are approximately 100 licensees in the Air-Ground 
                                                     
138 Amendment of Part 95 of the Commission’s Rules to Provide Regulatory Flexibility in the 218-219 MHz Service, 
Report and Order and Memorandum Opinion and Order, 15 FCC Rcd 1497 (1999).

139 Id.
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Systems, Second Report and Order, 13 FCC Rcd 15182, 15192, ¶ 20 (1998) (“Automatic Vehicle Monitoring 
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142  Automatic Vehicle Monitoring Systems Second Report and Order, 13 FCC Rcd at 15192, para. 20; see also 47 
C.F.R. § 90.1103.
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148 The service is defined in § 22.99 of the Commission’s Rules, 47 C.F.R. § 22.99.

149 13 C.F.R. § 121.201, NAICS codes 517210.
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Radiotelephone Service, and under that definition, we estimate that almost all of them qualify as small 
entities under the SBA definition.  For purposes of assigning Air-Ground Radiotelephone Service licenses 
through competitive bidding, the Commission has defined “small business” as an entity that, together 
with controlling interests and affiliates, has average annual gross revenues for the preceding three years 
not exceeding $40 million.150  A “very small business” is defined as an entity that, together with 
controlling interests and affiliates, has average annual gross revenues for the preceding three years not 
exceeding $15 million.151  These definitions were approved by the SBA.152  In 2006, the Commission 
completed an auction of nationwide commercial Air-Ground Radiotelephone Service licenses in the 800 
MHz band (Auction 65).  The auction closed with two winning bidders winning two Air-Ground 
Radiotelephone Services licenses.  Neither of the winning bidders claimed small business status.

Aviation and Marine Radio Services.   Small businesses in the aviation and marine radio services use a 
very high frequency (“VHF”) marine or aircraft radio and, as appropriate, an emergency position-
indicating radio beacon (and/or radar) or an emergency locator transmitter.  The Commission has not 
developed a small business size standard specifically applicable to these small businesses.  For purposes 
of this analysis, the Commission uses the SBA small business size standard for the category Wireless 
Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.153 Census data for 
2007 shows that there were 1,383 firms that operated that year.154  Of those 1,383, 1,368 had fewer than 
100 employees, and 15 firms had more than 100 employees.  Thus under this category and the associated 
small business size standard, the majority of firms can be considered small.

Offshore Radiotelephone Service.   This service operates on several UHF television broadcast channels 
that are not used for television broadcasting in the coastal areas of states bordering the Gulf of Mexico.155  
There are presently approximately 55 licensees in this service.  The Commission is unable to estimate at 
this time the number of licensees that would qualify as small under the SBA’s small business size 
standard  for the category of Wireless Telecommunications Carriers (except Satellite). Under that 
standard.156  Under that SBA small business size standard, a business is small if it has 1,500 or fewer 
employees.157  Census data for 2007 shows that there were 1,383 firms that operated that year.158  Of those 
1,383, 1,368 had fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this 
category and the associated small business size standard, the majority of firms can be considered small.
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Multiple Address Systems (“MAS”).  Entities using MAS spectrum, in general, fall into two categories:  
(1) those using the spectrum for profit-based uses, and (2) those using the spectrum for private internal 
uses.  The Commission defines a small business for MAS licenses as an entity that has average gross 
revenues of less than $15 million in the preceding three years.159  A very small business is defined as an 
entity that, together with its affiliates, has average gross revenues of not more than $3 million for the 
preceding three years.160  The SBA has approved these definitions.161  The majority of these entities will 
most likely be licensed in bands where the Commission has implemented a geographic area licensing 
approach that would require the use of competitive bidding procedures to resolve mutually exclusive 
applications.  The Commission’s licensing database indicates that, as of March 5, 2010, there were over 
11,500 MAS station authorizations.  In 2001, an auction of 5,104 MAS licenses in 176 EAs was 
conducted.162  Seven winning bidders claimed status as small or very small businesses and won 611 
licenses.  In 2005, the Commission completed an auction (Auction 59) of 4,226 MAS licenses in the 
Fixed Microwave Services from the 928/959 and 932/941 MHz bands.  Twenty-six winning bidders won 
a total of 2,323 licenses.  Of the 26 winning bidders in this auction, five claimed small business status and 
won 1,891 licenses.   

With respect to entities that use, or seek to use, MAS spectrum to accommodate internal communications 
needs, we note that MAS serves an essential role in a range of industrial, safety, business, and land 
transportation activities.  MAS radios are used by companies of all sizes, operating in virtually all U.S. 
business categories, and by all types of public safety entities.  For the majority of private internal users, 
the small business size standard developed by the SBA would be more appropriate.  The applicable size 
standard in this instance appears to be that of Wireless Telecommunications Carriers (except Satellite).  
This definition provides that a small entity is any such entity employing no more than 1,500 persons.163

The Commission’s licensing database indicates that, as of January 20, 1999, of the 8,670 total MAS 
station authorizations, 8,410 authorizations were for private radio service, and of these, 1,433 were for 
private land mobile radio service.

1.4 GHz Band Licensees.  The Commission conducted an auction of 64 1.4 GHz band licenses in the 
paired 1392-1395 MHz and 1432-1435 MHz bands, and in the unpaired 1390-1392 MHz band in 2007.164  
For these licenses, the Commission defined “small business” as an entity that, together with its affiliates 
and controlling interests, had average gross revenues not exceeding $40 million for the preceding three 
years, and a “very small business” as an entity that, together with its affiliates and controlling interests, 
has had average annual gross revenues not exceeding $15 million for the preceding three years.165  
Neither of the two winning bidders claimed small business status.166
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Incumbent 24 GHz Licensees.  This analysis may affect incumbent licensees who were relocated to the 
24 GHz band from the 18 GHz band, and applicants who wish to provide services in the 24 GHz band.  
For this service, the Commission uses the SBA small business size standard for the category “Wireless 
Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.167   To gauge small 
business prevalence for these cable services we must, however, use the most current census data. Census 
data for 2007 shows that there were 1,383 firms that operated that year.168  Of those 1,383, 1,368 had 
fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 
associated small business size standard, the majority of firms can be considered small.  The Commission 
notes that the Census’ use of the classifications “firms” does not track the number of “licenses”.  The 
Commission believes that there are only two licensees in the 24 GHz band that were relocated from the 18 
GHz band, Teligent169 and TRW, Inc.  It is our understanding that Teligent and its related companies have 
less than 1,500 employees, though this may change in the future.  TRW is not a small entity.  Thus, only 
one incumbent licensee in the 24 GHz band is a small business entity.  

Future 24 GHz Licensees.  With respect to new applicants for licenses in the 24 GHz band, for the 
purpose of determining eligibility for bidding credits, the Commission established three small business 
definitions.  An “entrepreneur” is defined as an entity that, together with controlling interests and 
affiliates, has average annual gross revenues for the three preceding years not exceeding $40 million.170  
A “small business” is defined as an entity that, together with controlling interests and affiliates, has 
average annual gross revenues for the three preceding years not exceeding $15 million.171  A “very small 
business” in the 24 GHz band is defined as an entity that, together with controlling interests and affiliates, 
has average gross revenues not exceeding $3 million for the preceding three years.172  The SBA has 
approved these small business size standards.173  In a 2004 auction of 24 GHz licenses, three winning 
bidders won seven licenses.174  Two of the winning bidders were very small businesses that won five 
licenses.

Broadband Radio Service and Educational Broadband Service.  Broadband Radio Service systems, 
previously referred to as Multipoint Distribution Service (“MDS”) and Multichannel Multipoint 
Distribution Service (“MMDS”) systems, and “wireless cable,” transmit video programming to 
subscribers and provide two-way high speed data operations using the microwave frequencies of the 
Broadband Radio Service (“BRS”) and Educational Broadband Service (“EBS”) (previously referred to as 
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the Instructional Television Fixed Service (“ITFS”).175  In connection with the 1996 BRS auction, the 
Commission established a small business size standard as an entity that had annual average gross 
revenues of no more than $40 million in the previous three years.176  The BRS auctions resulted in 67 
successful bidders obtaining licensing opportunities for 493 Basic Trading Areas (“BTAs”).  Of the 67 
auction winners, 61 met the definition of a small business.  BRS also includes licensees of stations 
authorized prior to the auction.  At this time, we estimate that of the 61 small business BRS auction 
winners, 48 remain small business licensees.  In addition to the 48 small businesses that hold BTA 
authorizations, there are approximately 392 incumbent BRS licensees that are considered small entities.177  
After adding the number of small business auction licensees to the number of incumbent licensees not 
already counted, we find that there are currently approximately 440 BRS licensees that are defined as 
small businesses under either the SBA or the Commission’s rules.  In 2009, the Commission conducted 
Auction 86, the sale of 78 licenses in the BRS areas.178  The Commission offered three levels of bidding 
credits: (i) a bidder with attributed average annual gross revenues that exceed $15 million and do not 
exceed $40 million for the preceding three years (small business) will receive a 15 percent discount on its 
winning bid; (ii) a bidder with attributed average annual gross revenues that exceed $3 million and do not 
exceed $15 million for the preceding three years (very small business) will receive a 25 percent discount 
on its winning bid; and (iii) a bidder with attributed average annual gross revenues that do not exceed $3 
million for the preceding three years (entrepreneur) will receive a 35 percent discount on its winning 
bid.179  Auction 86 concluded in 2009 with the sale of 61 licenses.180  Of the ten winning bidders, two 
bidders that claimed small business status won 4 licenses; one bidder that claimed very small business 
status won three licenses; and two bidders that claimed entrepreneur status won six licenses.

In addition, the SBA’s Cable Television Distribution Services small business size standard is applicable 
to EBS.  There are presently 2,032 EBS licensees. All but 100 of these licenses are held by educational 
institutions.  Educational institutions are included in this analysis as small entities.181  Thus, we estimate 
that at least 1,932 licensees are small businesses.  Since 2007, Cable Television Distribution Services 
have been defined within the broad economic census category of Wired Telecommunications Carriers; 
that category is defined as follows:  “This industry comprises establishments primarily engaged in 
operating and/or providing access to transmission facilities and infrastructure that they own and/or lease 
for the transmission of voice, data, text, sound, and video using wired telecommunications networks.  
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Amendment of Parts 21 and 74 of the Commission’s Rules with Regard to Filing Procedures in the Multipoint 
Distribution Service and in the Instructional Television Fixed Service and Implementation of Section 309(j) of the 
Communications Act—Competitive Bidding, MM Docket No. 94-131, PP Docket No. 93-253, Report and Order, 10 
FCC Rcd 9589, 9593 ¶ 7 (1995).

176
47 C.F.R. § 21.961(b)(1).
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47 U.S.C. § 309(j).  Hundreds of stations were licensed to incumbent MDS licensees prior to implementation of 

Section 309(j) of the Communications Act of 1934, 47 U.S.C. § 309(j).  For these pre-auction licenses, the 
applicable standard is SBA’s small business size standard of 1500 or fewer employees.
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Auction of Broadband Radio Service (BRS) Licenses, Scheduled for October 27, 2009, Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments, and Other Procedures for Auction 86, Public Notice, 24 
FCC Rcd 8277 (2009).
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Id. at 8296.
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Auction of Broadband Radio Service Licenses Closes, Winning Bidders Announced for Auction 86, Down 

Payments Due November 23, 2009, Final Payments Due December 8, 2009, Ten-Day Petition to Deny Period, 
Public Notice, 24 FCC Rcd 13572 (2009).
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The term “small entity” within SBREFA applies to small organizations (nonprofits) and to small governmental 

jurisdictions (cities, counties, towns, townships, villages, school districts, and special districts with populations of 
less than 50,000).  5 U.S.C. §§ 601(4)–(6).  We do not collect annual revenue data on EBS licensees.
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Transmission facilities may be based on a single technology or a combination of technologies.”182  For 
these services, the Commission uses the SBA small business size standard for the category “Wireless 
Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.183  To gauge small 
business prevalence for these cable services we must, however, use the most current census data.  
According to Census Bureau data for 2007, there were a total of 955 firms in this previous category that 
operated for the entire year.184  Of this total, 939 firms employed 999 or fewer employees, and 16 firms 
employed 1,000 employees or more.185  Thus, the majority of these firms can be considered small.

Television Broadcasting.  This Economic Census category “comprises establishments primarily engaged 
in broadcasting images together with sound. These establishments operate television broadcasting studios 
and facilities for the programming and transmission of programs to the public.”186  The SBA has created 
the following small business size standard for Television Broadcasting firms:  those having $14 million or 
less in annual receipts.187  The Commission has estimated the number of licensed commercial television 
stations to be 1,387.188  In addition, according to Commission staff review of the BIA Advisory Services, 
LLC’s Media Access Pro Television Database on March 28, 2012, about 950 of an estimated 1,300 
commercial television stations (or approximately 73 percent) had revenues of $14 million or less.189  We 
therefore estimate that the majority of commercial television broadcasters are small entities.

We note, however, that in assessing whether a business concern qualifies as small under the above 
definition, business (control) affiliations190 must be included.  Our estimate, therefore, likely overstates 
the number of small entities that might be affected by our action because the revenue figure on which it is 
based does not include or aggregate revenues from affiliated companies.  In addition, an element of the 
definition of “small business” is that the entity not be dominant in its field of operation.  We are unable at 
this time to define or quantify the criteria that would establish whether a specific television station is 
dominant in its field of operation.  Accordingly, the estimate of small businesses to which rules may 
apply does not exclude any television station from the definition of a small business on this basis and is 
therefore possibly over-inclusive to that extent.

In addition, the Commission has estimated the number of licensed noncommercial educational (NCE) 
television stations to be 396.191   These stations are non-profit, and therefore considered to be small 
entities.192
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U.S. Census Bureau, 2007 NAICS Definitions, 517110 Wired Telecommunications Carriers, (partial definition), 
www.census.gov/naics/2007/def/ND517110.HTM#N517110.

183
13 C.F.R. § 121.201, NAICS code 517210.

184
  U.S. Census Bureau, 2007 Economic Census, Subject Series: Information, Table 5, Employment  Size of Firms 

for the United States:  2007, NAICS code 5171102 (issued November 2010).

185
  Id.  

186
  U.S. Census Bureau, 2007 NAICS Definitions, “515120 Television Broadcasting” (partial definition); 

http://www.census.gov/naics/2007/def/ND515120.HTM#N515120.

187
  13 C.F.R. § 121.201, NAICS code 515120 (updated for inflation in 2010).

188
  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-311837A1.pdf.  

189
  We recognize that BIA’s estimate differs slightly from the FCC total given supra.

190
  “[Business concerns] are affiliates of each other when one concern controls or has the power to control the other 

or a third party or parties controls or has to power to control both.”  13 C.F.R. § 21.103(a)(1).

191
  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf. 
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In addition, there are also 2,528 low power television stations, including Class A stations (LPTV).193   
Given the nature of these services, we will presume that all LPTV licensees qualify as small entities under 
the above SBA small business size standard.

Radio Broadcasting.  This Economic Census category “comprises establishments primarily engaged in 
broadcasting aural programs by radio to the public. Programming may originate in their own studio, from 
an affiliated network, or from external sources.”194  The SBA has established a small business size 
standard for this category, which is:  such firms having $7 million or less in annual receipts.195  According 
to Commission staff review of BIA Advisory Services, LLC’s Media Access Pro Radio Database on 
March 28, 2012, about 10,759 (97%) of 11,102 commercial radio stations had revenues of $7 million or 
less.  Therefore, the majority of such entities are small entities.

We note, however, that in assessing whether a business concern qualifies as small under the above size 
standard, business affiliations must be included.196  In addition, to be determined to be a “small business,” 
the entity may not be dominant in its field of operation.197  We note that it is difficult at times to assess 
these criteria in the context of media entities, and our estimate of small businesses may therefore be over-
inclusive.

Auxiliary, Special Broadcast and Other Program Distribution Services.  This service involves a 
variety of transmitters, generally used to relay broadcast programming to the public (through translator 
and booster stations) or within the program distribution chain (from a remote news gathering unit back to 
the station).  The Commission has not developed a definition of small entities applicable to broadcast 
auxiliary licensees.  The applicable definitions of small entities are those, noted previously, under the 
SBA rules applicable to radio broadcasting stations and television broadcasting stations.198

The Commission estimates that there are approximately 6,099 FM translators and boosters.199  The 
Commission does not collect financial information on any broadcast facility, and the Department of 
Commerce does not collect financial information on these auxiliary broadcast facilities.  We believe that 
most, if not all, of these auxiliary facilities could be classified as small businesses by themselves.  We 
also recognize that most commercial translators and boosters are owned by a parent station which, in 
some cases, would be covered by the revenue definition of small business entity discussed above.  These 
stations would likely have annual revenues that exceed the SBA maximum to be designated as a small 
business ($7.0 million for a radio station or $14.0 million for a TV station).  Furthermore, they do not 

(Continued from previous page)                                                            
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  See generally 5 U.S.C. §§ 601(4), (6).
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See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf.
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  U.S. Census Bureau, 2007 NAICS Definitions, “515112 Radio Stations”; 

http://www.census.gov/naics/2007/def/ND515112.HTM#N515112. 
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  13 C.F.R. § 121.201, NAICS code 515112 (updated for inflation in 2010).

196  “Concerns and entities are affiliates of each other when one controls or has the power to control the other, or a 
third party or parties controls or has the power to control both. It does not matter whether control is exercised, so 
long as the power to control exists.”  13 C.F.R. § 121.103(a)(1) (an SBA regulation).
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13 C.F.R. § 121.102(b) (an SBA regulation).
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13 C.F.R. 121.201, NAICS codes 515112 and 515120.  
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See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf.
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meet the Small Business Act's definition of a "small business concern" because they are not 
independently owned and operated. 200

Multichannel Video Distribution and Data Service.  MVDDS is a terrestrial fixed microwave service 
operating in the 12.2-12.7 GHz band.  The Commission adopted criteria for defining three groups of small 
businesses for purposes of determining their eligibility for special provisions such as bidding credits.  It 
defines a very small business as an entity with average annual gross revenues not exceeding $3 million 
for the preceding three years; a small business as an entity with average annual gross revenues not 
exceeding $15 million for the preceding three years; and an entrepreneur as an entity with average annual 
gross revenues not exceeding $40 million for the preceding three years.201  These definitions were 
approved by the SBA.202  On January 27, 2004, the Commission completed an auction of 214 MVDDS 
licenses (Auction No. 53). In this auction, ten winning bidders won a total of 192 MVDDS licenses.203  
Eight of the ten winning bidders claimed small business status and won 144 of the licenses.  The 
Commission also held an auction of MVDDS licenses on December 7, 2005 (Auction 63). Of the three 
winning bidders who won 22 licenses, two winning bidders, winning 21 of the licenses, claimed small 
business status.204

Amateur Radio Service.  These licensees are held by individuals in a noncommercial capacity; these 
licensees are not small entities.

Personal Radio Services.  Personal radio services provide short-range, low power radio for personal 
communications, radio signaling, and business communications not provided for in other services.  The 
Personal Radio Services include spectrum licensed under Part 95 of our rules.205  These services include 
Citizen Band Radio Service (“CB”), General Mobile Radio Service (“GMRS”), Radio Control Radio 
Service (“R/C”), Family Radio Service (“FRS”), Wireless Medical Telemetry Service (“WMTS”), 
Medical Implant Communications Service (“MICS”), Low Power Radio Service (“LPRS”), and Multi-
Use Radio Service (“MURS”).206  There are a variety of methods used to license the spectrum in these 
rule parts, from licensing by rule, to conditioning operation on successful completion of a required test, to 
site-based licensing, to geographic area licensing.  Under the RFA, the Commission is required to make a 
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See 15 U.S.C. § 632.
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Amendment of Parts 2 and 25 of the Commission’s Rules to Permit Operation of NGSO FSS Systems Co-

Frequency with GSO and Terrestrial Systems in the Ku-Band Frequency Range; Amendment of the Commission’s 
Rules to Authorize Subsidiary Terrestrial Use of the 12.2-12.7 GHz Band by Direct Broadcast Satellite Licenses and 
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provide A Fixed Service in the 12.2-12.7 GHz Band, ET Docket No. 98-206, Memorandum Opinion and Order and 
Second Report and Order, 17 FCC Rcd 9614, 9711, ¶ 252 (2002).  
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See Letter from Hector V. Barreto, Administrator, U.S. Small Business Administration, to Margaret W. Wiener, 

Chief, Auctions and Industry Analysis Division, WTB, FCC (Feb.13, 2002).
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See “Multichannel Video Distribution and Data Service Auction Closes,” Public Notice, 19 FCC Rcd 1834 

(2004).
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See “Auction of Multichannel Video Distribution and Data Service Licenses Closes; Winning Bidders Announced 

for Auction No. 63,” Public Notice, 20 FCC Rcd 19807 (2005).

205 47 C.F.R. part 90.

206 The Citizens Band Radio Service, General Mobile Radio Service, Radio Control Radio Service, Family Radio 
Service, Wireless Medical Telemetry Service, Medical Implant Communications Service, Low Power Radio 
Service, and Multi-Use Radio Service are governed by subpart D, subpart A, subpart C, subpart B, subpart H, 
subpart I, subpart G, and subpart J, respectively, of part 95 of the Commission’s rules.  See generally 47 C.F.R. part 
95.
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determination of which small entities are directly affected by the rules being proposed.  Since all such 
entities are wireless, we apply the definition of Wireless Telecommunications Carriers (except Satellite), 
pursuant to which a small entity is defined as employing 1,500 or fewer persons.207  Many of the licensees 
in these services are individuals, and thus are not small entities.  In addition, due to the mostly unlicensed 
and shared nature of the spectrum utilized in many of these services, the Commission lacks direct 
information upon which to base an estimation of the number of small entities under an SBA definition 
that might be directly affected by our action.

Public Safety Radio Services.  Public Safety radio services include police, fire, local government, 
forestry conservation, highway maintenance, and emergency medical services.208  There are a total of 
approximately 127,540 licensees in these services.  Governmental entities209 as well as private businesses 
comprise the licensees for these services.  All governmental entities with populations of less than 50,000 
fall within the definition of a small entity.210

IMTS Resale Carriers. Providers of IMTS resale services are common carriers that purchase IMTS from 
other carriers and resell it to their own customers.  Under that size standard, such a business is small if it 
has 1,500 or fewer employees.211  Census data for 2007 show that 1,523 firms provided resale services 
during that year.  Of that number, 1,522 operated with fewer than 1000 employees and one operated with 
more than 1,000.212 Thus under this category and the associated small business size standard, the majority 
of these local resellers can be considered small entities.  According to Commission data, 213 carriers have 
reported that they are engaged in the provision of local resale services.213  Of these, an estimated 211 have 
1,500 or fewer employees and two have more than 1,500 employees.214  Consequently, the Commission 
estimates that the majority of IMTS resellers are small entities that may be affected by our action.

                                                     
207 13 C.F.R. § 121.201, NAICS Code 517210.

208 With the exception of the special emergency service, these services are governed by subpart B of part 90 of the 
Commission’s Rules, 47 C.F.R. §§ 90.15-90.27.  The police service includes approximately 27,000 licensees that 
serve state, county, and municipal enforcement through telephony (voice), telegraphy (code) and teletype and 
facsimile (printed material).  The fire radio service includes approximately 23,000 licensees comprised of private 
volunteer or professional fire companies as well as units under governmental control. The local government service 
is presently comprised of approximately 41,000 licensees that are state, county, or municipal entities that use the 
radio for official purposes not covered by other public safety services.  There are approximately 7,000 licensees 
within the forestry service which is comprised of licensees from state departments of conservation and private forest 
organizations who set up communications networks among fire lookout towers and ground crews.  The 
approximately 9,000 state and local governments are licensed for highway maintenance service to provide 
emergency and routine communications to aid other public safety services to keep main roads safe for vehicular 
traffic.  The approximately 1,000 licensees in the Emergency Medical Radio Service (“EMRS”) use the 39 channels 
allocated to this service for emergency medical service communications related to the delivery of emergency 
medical treatment.  47 C.F.R. §§ 90.15-90.27.  The approximately 20,000 licensees in the special emergency service 
include medical services, rescue organizations, veterinarians, handicapped persons, disaster relief organizations, 
school buses, beach patrols, establishments in isolated areas, communications standby facilities, and emergency 
repair of public communications facilities.  47 C.F.R. §§ 90.33-90.55.

209 47 C.F.R. § 1.1162.

210 5 U.S.C. § 601(5).
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13 C.F.R. § 121.201, NAICS code 517911.
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_lang=en. 

213
See Trends in Telephone Service, at tbl. 5.3.  

214
Id.
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Wireless Carriers and Service Providers.  Included among the providers of IMTS resale are a number 
of wireless carriers that also provide wireless telephony services domestically.  The Commission 
classifies these entities as providers of Commercial Mobile Radio Services (CMRS).  At present, most, if 
not all, providers of CMRS that offer IMTS provide such service by purchasing IMTS from other carriers 
to resell it to their customers.  The Commission has not developed a size standard specifically for CMRS 
providers that offer resale IMTS. Such entities would fall within the larger category of wireless carriers 
and service providers.  For those services subject to auctions, the Commission notes that, as a general 
matter, the number of winning bidders that qualify as small businesses at the close of an auction does not 
necessarily represent the number of small businesses currently in service.  Also, the Commission does not 
generally track subsequent business size unless, in the context of assignments or transfers, unjust 
enrichment issues are implicated.

D. Description of Projected Reporting, Recordkeeping, and Other Compliance Requirements

The amendments being made in this Order do not change reporting requirements but may require additional 
training consistent with industry RF safety program standards regarding compliance with our RF exposure 
limits for certain transmitting facilities, such as broadcast sites, some wireless base stations and some 
antennas at multiple transmitter sites  Also, we are clarifying that in order for the occupational/controlled 
SAR or MPE limits to be used in evaluating compliance for a portable or mobile device, certain conditions 
must be met that may include placing a visual advisory such as a label on a device that provides a user with 
specific information on RF exposure.  We are also requiring a sample of the advisory and instructional 
material be filed with the Commission along with the application for equipment authorization.  

E. Steps Taken to Minimize Significant Economic Impact on Small Entities, and Significant 
Alternatives Considered

The RFA requires an agency to describe any significant alternatives that it has considered in reaching its 
proposed approach, which may include the following four alternatives (among others):  (1) the 
establishment of differing compliance or reporting requirements or timetables that take into account the 
resources available to small entities; (2) the clarification, consolidation, or simplification of compliance or 
reporting requirements under the rule for small entities; (3) the use of performance, rather than design, 
standards; and (4) an exemption from coverage of the rule, or any part thereof, for small entities.215

F. Federal Rules that May Duplicate, Overlap, or Conflict with the Proposed Rule

The Commission will send a copy of the Order, including this FRFA, in a report to be sent to Congress 
pursuant to the SBREFA.216  In addition, the Commission will send a copy of the Order, including the 
FRFA, to the Chief Counsel for Advocacy of the SBA.  A copy of the Order and the FRFA (or 
summaries thereof) will also be published in the Federal Register.217
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APPENDIX F

Initial Regulatory Flexibility Analysis

As required by the Regulatory Flexibility Act of 1980 (RFA),1 the Commission has prepared this  Initial 
Regulatory Flexibility Analysis (IRFA) of the possible significant economic impact on small entities by 
the policies and rules proposed in this Further Notice of Proposed Rule Making (Further Notice).  Written 
public comments are requested on this IRFA.  Comments must be identified as responses to the IRFA and 
must be filed by the deadlines for comments provided in paragraph 254 in this Further Notice.  The 
Commission will send a copy of this Further Notice, including this IRFA, to the Chief Counsel for 
Advocacy of the Small Business Administration (SBA).2 In addition, the Further Notice and IRFA (or 
summaries thereof) will be published in the Federal Register.3

A. Need for, and Objectives of, the Proposed Rules.

The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal Government to 
evaluate the effects of their actions on the quality of the human environment.4  To meet its responsibilities 
under NEPA, the Commission has adopted requirements for evaluating the environmental impact of its 
actions.  One of several environmental factors addressed by these requirements is human exposure to 
radiofrequency (RF) energy emitted by FCC-regulated transmitters, facilities and devices.5

The Notice proposes to amend Parts 1, 2, 15, 24, 25, 95 and 97 of our rules relating to the compliance of 
FCC-regulated transmitters, facilities, and devices with the guidelines for human exposure to radiofrequency 
(RF) energy adopted by the Commission in l996 and 1997.  Specifically we are proposing to make certain 
revisions in our rules that we believe will result in more efficient, practical and consistent application of 
compliance procedures. 

B. Legal Basis.

The proposed action is authorized under Sections 1, 4(i), 4(j), 301, 303(r), 307, 308, 309, 332(a)(1), 
332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, as amended, 47 U.S.C. §§ 151, 154(i), 
154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 403; the National Environmental Policy 
Act of 1969, 42 U.S.C. § 4321, et seq.; Section 704(b) of the Telecommunications Act of 1996, Pub. L. 
No. 104-104; and Section 553 of the Administrative Procedure Act, 5 U.S.C. § 553.

C. Description and Estimate of the Number of Small Entities To Which the Proposed Rules 
Will Apply.

The RFA directs agencies to provide a description of, and where feasible, an estimate of the number of 
small entities that may be affected by the proposed rules and policies, if adopted.6  The RFA generally 
defines the term “small entity” as having the same meaning as the terms “small business,” “small 
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See 5 U.S.C. § 603.  The RFA, see 5 U.S.C. § 601 - 612, has been amended by the Small Business Regulatory 
Enforcement Fairness Act of 1996 (SBREFA), Pub. L. No. 104-121, 110 Stat. 857 (1996). 
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See 5 U.S.C. § 603(a).

3
Id.

4
National Environmental Policy Act of 1969, as amended, 42 U.S.C. 4321-4335. 

5
See 47 CFR 1.1307(b).

6 5 U.S.C. § 603(b)(3).
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organization,” and “small governmental jurisdiction.”7  In addition, the term “small business” has the 
same meaning as the term “small business concern” under the Small Business Act.8  A “small business 
concern” is one which: (1) is independently owned and operated; (2) is not dominant in its field of 
operation; and (3) satisfies any additional criteria established by the SBA.9

Small Businesses.   Nationwide, there are a total of approximately 29.6 million small businesses, 
according to the SBA.10  

Small Businesses, Small Organizations, and Small Governmental Jurisdictions. Our action may, over 
time, affect small entities that are not easily categorized at present.  We therefore describe here, at the 
outset, three comprehensive, statutory small entity size standards.11  First, nationwide, there are a total of 
approximately 27.5 million small businesses, according to the SBA.12  In addition, a “small organization” 
is generally “any not-for-profit enterprise which is independently owned and operated and is not dominant 
in its field.”13  Nationwide, as of 2007, there were approximately 1,621,315 small organizations.14  
Finally, the term “small governmental jurisdiction” is defined generally as “governments of cities, towns, 
townships, villages, school districts, or special districts, with a population of less than fifty thousand.”15  
Census Bureau data for 2011 indicate that there were 89,476 local governmental jurisdictions in the 
United States.16  We estimate that, of this total, as many as 88, 506 entities may qualify as “small 
governmental jurisdictions.”17  Thus, we estimate that most governmental jurisdictions are small.

                                                     
7 5 U.S.C. § 601(6).

8 5 U.S.C. § 601(3) (incorporating by reference the definition of “small-business concern” in the Small Business 
Act, 15 U.S.C. § 632).  Pursuant to 5 U.S.C. § 601(3), the statutory definition of a small business applies “unless an 
agency, after consultation with the Office of Advocacy of the Small Business Administration and after opportunity 
for public comment, establishes one or more definitions of such term which are appropriate to the activities of the 
agency and publishes such definition(s) in the Federal Register.”

9 15 U.S.C. § 632.
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  See SBA, Office of Advocacy, “Frequently Asked Questions,” http://web.sba.gov/faqs  (accessed Jan. 2009).

11
See 5 U.S.C. §§ 601(3)–(6).
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U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES: 2011, Table 427 (2007) 
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Governments” in 2007. (U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES 2011, 
Table 428.) The criterion by which the size of such local governments is determined to be small is a population of 
50,000. However, since the Census Bureau does not specifically apply that criterion, it cannot be determined with 
precision how many of such local governmental organizations is small. Nonetheless, the inference seems reasonable 
that substantial number of these governmental organizations has a population of less than 50, 000. To look at Table 
428 in conjunction with a related set of data in Table 429 in the Census’s Statistical Abstract of the U.S., that 
inference is further supported by the fact that in both Tables, many entities that may well be small are included in 
the 89,476 local governmental organizations, e.g. county, municipal, township and town, school district and special 
district entities.  Measured by a criterion of a population of  50,000  many specific sub-entities in this category seem 
more likely than larger county-level governmental organizations to have small populations. Accordingly, of the 
89,746 small governmental organizations identified in the 2007 Census, the Commission estimates that a substantial 
majority is small.  17 13 C.F.R. § 121.201, NAICS code 517110.
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Experimental Radio Service (Other Than Broadcast).  The majority of experimental licenses are 
issued to companies such as Motorola and Department of Defense contractors such as Northrop, 
Lockheed and Martin Marietta.  Businesses such as these may have as many as 200 licenses at one time.  
The majority of these applications are from entities such as these.  Given this fact, the remaining 30 
percent of applications, we assume, for purposes of our evaluations and conclusions in this FRFA, will be 
awarded to small entities, as that term is defined by the SBA.

The Commission processes approximately 1,000 applications a year for experimental radio operations.  
About half or 500 of these are renewals and the other half are for new licenses.  We do not have adequate 
information to predict precisely how many of these applications will be impacted by our rule revisions.  
However, based on the above figures we estimate that as many as 300 of these applications could be from 
small entities and potentially could be impacted.

International Broadcast Stations.  Commission records show that there are 19 international high 
frequency broadcast station authorizations.  We do not request nor collect annual revenue information, 
and are unable to estimate the number of international high frequency broadcast stations that would 
constitute a small business under the SBA definition.   Since all international broadcast stations operate 
using relatively high power levels, it is likely that they could all be impacted by our proposed rule 
revisions. 

Satellite Telecommunications Providers.  Two economic census categories address the satellite 
industry.  The first category has a small business size standard of $15 million or less in average annual 
receipts, under SBA rules.18  The second has a size standard of $25 million or less in annual receipts.19

The category of Satellite Telecommunications “comprises establishments primarily engaged in providing 
telecommunications services to other establishments in the telecommunications and broadcasting 
industries by forwarding and receiving communications signals via a system of satellites or reselling 
satellite telecommunications.”20  Census Bureau data for 2007 show that 512 Satellite 
Telecommunications firms that operated for that entire year.21  Of this total, 464 firms had annual receipts 
of under $10 million, and 18 firms had receipts of $10 million to $24,999,999.22  Consequently, the 
Commission estimates that the majority of Satellite Telecommunications firms are small entities that 
might be affected by our proposals.

The second category, i.e. “All Other Telecommunications” comprises “establishments primarily engaged 
in providing specialized telecommunications services, such as satellite tracking, communications 
telemetry, and radar station operation.  This industry also includes establishments primarily engaged in 
providing satellite terminal stations and associated facilities connected with one or more terrestrial 
systems and capable of transmitting telecommunications to, and receiving telecommunications from, 
satellite systems.  Establishments providing Internet services or voice over Internet protocol (VoIP) 
services via client-supplied telecommunications connections are also included in this industry.”23  For this 
category, Census Bureau data for 2007 shows that there were a total of 2,383 firms that operated for the 
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13 C.F.R. § 121.201, NAICS code 517410.

19
13 C.F.R. § 121.201, NAICS code 517919.

20
U.S. Census Bureau, 2007 NAICS Definitions, 517410 Satellite Telecommunications. 

21
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

22
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en.

23
  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517919&search=2007%20NAICS%20Search.
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entire year.24  Of this total, 2,347 firms had annual receipts of under $25 million and 12 firms had annual 
receipts of $25 million to $49, 999,999.25  Consequently, the Commission estimates that the majority of 
All Other Telecommunications firms are small entities that might be affected by our action.

Fixed Satellite Transmit/Receive Earth Stations. There are approximately 4,303 earth station 
authorizations, a portion of which are Fixed Satellite Transmit/Receive Earth Stations.  We do not request 
nor collect annual revenue information, and are unable to estimate the number of the earth stations that 
would constitute a small business under the SBA definition.  However, the majority of these stations 
could be impacted by our proposed rules. 

Fixed Satellite Small Transmit/Receive Earth Stations.  There are approximately 4,303 earth station 
authorizations, a portion of which are Fixed Satellite Small Transmit/Receive Earth Stations.  We do not 
request nor collect annual revenue information, and are unable to estimate the number of fixed small 
satellite transmit/receive earth stations that would constitute a small business under the SBA definition.  
However, the majority of these stations could be impacted by our proposed rules. 

Fixed Satellite Very Small Aperture Terminal (VSAT) Systems.  These stations operate on a primary 
basis, and frequency coordination with terrestrial microwave systems is not required.  Thus, a single 
"blanket" application may be filed for a specified number of small antennas and one or more hub stations.  
There are 492 current VSAT System authorizations.  We do not request nor collect annual revenue 
information, and are unable to estimate the number of VSAT systems that would constitute a small 
business under the SBA definition.  However, it is expected that many of these stations could be impacted 
by our proposed rules. 

Mobile Satellite Earth Stations.  There are 19 licensees.  We do not request nor collect annual revenue 
information, and are unable to estimate the number of mobile satellite earth stations that would constitute 
a small business under the SBA definition.  However, it is expected that many of these stations could be 
impacted by our proposed rules.

Wireless Telecommunications Carriers (except satellite).  This industry comprises establishments 
engaged in operating and maintaining switching and transmission facilities to provide communications 
via the airwaves. Establishments in this industry have spectrum licenses and provide services using that 
spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 
services.26 The appropriate size standard under SBA rules is for the category Wireless 
Telecommunications Carriers.  The size standard for that category is that a business is small if it has 1,500 
or fewer employees.27  Under the present and prior categories, the SBA has deemed a wireless business to 
be small if it has 1,500 or fewer employees.28  For this category, census data for 2007 show that there 
were 1,383 firms that operated for the entire year.29  Of this total, 1,368 firms had employment of 999 or 
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  http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-
_lang=en.

25
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en.

26
  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517210&search=2007%20NAICS%20Search

27
13 C.F.R. § 121.201, NAICS code 517210.

28
13 C.F.R. § 121.201, NAICS code 517210.  The now-superseded, pre-2007 C.F.R. citations were 13 C.F.R. § 

121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS).

29
U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 

Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010).
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fewer employees and 15 had employment of 1000 employees or more.30 Thus under this category and the 
associated small business size standard, , the Commission estimates that the majority of wireless 
telecommunications carriers(except satellite) are small entities that may be affected by our proposed 
action.31

Licenses Assigned by Auctions.  Initially, we note that, as a general matter, the number of winning 
bidders that qualify as small businesses at the close of an auction does not necessarily represent the 
number of small businesses currently in service.  Also, the Commission does not generally track 
subsequent business size unless, in the context of assignments or transfers, unjust enrichment issues are 
implicated.

Paging Services. Neither the SBA nor the FCC has developed a definition applicable exclusively to 
paging services. However, a variety of paging services is now categorized under Wireless 
Telecommunications Carriers (except satellite). 32 This industry comprises establishments engaged in 
operating and maintaining switching and transmission facilities to provide communications via the 
airwaves. Establishments in this industry have spectrum licenses and provide services using that 
spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 
services. Illustrative examples in the paging context include paging services, except satellite; two-way 
paging communications carriers, except satellite; and radio paging services communications carriers. The 
SBA has deemed a paging service in this category to be small if it has 1,500 or fewer employees.33 For 
this category, census data for 2007 show that there were 1,383 firms that operated for the entire year.34  
Of this total, 1,368 firms had employment of 999 or fewer employees and 15 had employment of 1000 
employees or more.35 Thus under this category and the associated small business size standard, , the 
Commission estimates that the majority of paging services in the category of wireless telecommunications 
carriers(except satellite) are small entities that may be affected by our proposed action.36

In addition, in the Paging Second Report and Order, the Commission adopted a size standard for “small 
businesses” for purposes of determining their eligibility for special provisions such as bidding credits.37  
A small business is an entity that, together with its affiliates and controlling principals, has average gross 
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Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 
1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.”

31
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en

32
  U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)”; http://www.census.gov/naics/2007/def/ND517210.HTM#N517210

33
U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)”

34
U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 

Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010).

35
Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 

1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.”

36
See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en

37 Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging Systems, 
Second Report and Order, 12 FCC Rcd 2732, 2811-2812, paras. 178-181 (“Paging Second Report and Order”); see 
also Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging 
Systems, Memorandum Opinion and Order on Reconsideration, 14 FCC Rcd 10030, 10085-10088, ¶¶ 98-107 
(1999).
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revenues not exceeding $15 million for the preceding three years.38  The SBA has approved this 
definition.39  An initial auction of Metropolitan Economic Area (“MEA”) licenses was conducted in the 
year 2000.  Of the 2,499 licenses auctioned, 985 were sold.40  Fifty-seven companies claiming small 
business status won 440 licenses.41  A subsequent auction of MEA and Economic Area (“EA”) licenses 
was held in the year 2001.  Of the 15,514 licenses auctioned, 5,323 were sold.42  One hundred thirty-two 
companies claiming small business status purchased 3,724 licenses.  A third auction, consisting of 8,874 
licenses in each of 175 EAs and 1,328 licenses in all but three of the 51 MEAs, was held in 2003.  
Seventy-seven bidders claiming small or very small business status won 2,093 licenses. 43 A fourth 
auction of 9,603 lower and upper band paging licenses was held in the year 2010.  29 bidders claiming 
small or very small business status won 3,016 licenses. 

2.3 GHz Wireless Communications Services.  This service can be used for fixed, mobile, radiolocation, 
and digital audio broadcasting satellite uses.  The Commission defined “small business” for the wireless 
communications services (“WCS”) auction as an entity with average gross revenues of $40 million for 
each of the three preceding years, and a “very small business” as an entity with average gross revenues of 
$15 million for each of the three preceding years.44  The SBA approved these definitions.45  The 
Commission conducted an auction of geographic area licenses in the WCS service in 1997.  In the 
auction, seven bidders that qualified as very small business entities won 31 licenses, and one bidder that 
qualified as a small business entity won a license.   

1670-1675 MHz Services.  This service can be used for fixed and mobile uses, except aeronautical 
mobile.46  An auction for one license in the 1670-1675 MHz band was conducted in 2003.  The 
Commission defined a “small business” as an entity with attributable average annual gross revenues of 
not more than $40 million for the preceding three years, which would thus be eligible for a 15 percent 
discount on its winning bid for the 1670-1675 MHz band license.  Further, the Commission defined a 
“very small business” as an entity with attributable average annual gross revenues of not more than $15 
million for the preceding three years, which would thus be eligible to receive a 25 percent discount on its 
winning bid for the 1670-1675 MHz band license.    The winning bidder was not a small entity.

Wireless Telephony.  Wireless telephony includes cellular, personal communications services, and 
specialized mobile radio telephony carriers.  As noted, the SBA has developed a small business size 

                                                     
38 Paging Second Report and Order, 12 FCC Rcd at 2811, ¶ 179.

39 See Letter from Aida Alvarez, Administrator, SBA, to Amy Zoslov, Chief, Auctions and Industry Analysis 
Division, Wireless Telecommunications Bureau (“WTB”), FCC (Dec. 2, 1998) (“Alvarez Letter 1998”).

40 See “929 and 931 MHz Paging Auction Closes,” Public Notice, 15 FCC Rcd 4858 (WTB 2000).

41 See id.

42 See “Lower and Upper Paging Band Auction Closes,” Public Notice, 16 FCC Rcd 21821 (WTB 2002).

43 See “Lower and Upper Paging Bands Auction Closes,” Public Notice, 18 FCC Rcd 11154 (WTB 2003).  The 
current number of small or very small business entities that hold wireless licenses may differ significantly from the 
number of such entities that won in spectrum auctions due to assignments and transfers of licenses in the secondary 
market over time.  In addition, some of the same small business entities may have won licenses in more than one 
auction.

44 Amendment of the Commission’s Rules to Establish Part 27, the Wireless Communications Service (WCS), Report 
and Order, 12 FCC Rcd 10785, 10879, para. 194 (1997).

45 See Alvarez Letter 1998.

46
47 C.F.R. § 2.106; see generally 47 C.F.R. §§ 27.1–.70.
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standard for Wireless Telecommunications Carriers (except Satellite).47  Under the SBA small business 
size standard, a business is small if it has 1,500 or fewer employees.48 Census data for 2007 shows that 
there were 1,383 firms that operated that year.49  Of those 1,383, 1,368 had fewer than 100 employees, 
and 15 firms had more than 100 employees.  Thus under this category and the associated small business 
size standard, the majority of firms can be considered small.  According to Trends in Telephone Service 
data, 434 carriers reported that they were engaged in wireless telephony.50  Of these, an estimated 222 
have 1,500 or fewer employees and 212 have more than 1,500 employees.51  Therefore, approximately 
half of these entities can be considered small.  Similarly, according to Commission data, 413 carriers 
reported that they were engaged in the provision of wireless telephony, including cellular service, 
Personal Communications Service (PCS), and Specialized Mobile Radio (SMR) Telephony services.52  Of 
these, an estimated 261 have 1,500 or fewer employees and 152 have more than 1,500 employees.53  
Consequently, the Commission estimates that approximately half or more of these firms can be 
considered small.  Thus, using available data, we estimate that the majority of wireless firms can be 
considered small. 

Broadband Personal Communications Service.  Broadband Personal Communications Service.  The 
broadband personal communications services (PCS) spectrum is divided into six frequency blocks 
designated A through F, and the Commission has held auctions for each block.  The Commission initially 
defined a “small business” for C- and F-Block licenses as an entity that has average gross revenues of $40 
million or less in the three previous years.54  For F-Block licenses, an additional small business size 
standard for “very small business” was added and is defined as an entity that, together with its affiliates, 
has average gross revenues of not more than $15 million for the preceding three years.55  These small 
business size standards, in the context of broadband PCS auctions, have been approved by the SBA.56  No 
small businesses within the SBA-approved small business size standards bid successfully for licenses in 
Blocks A and B.  There were 90 winning bidders that claimed small business status in the first two C-
Block auctions.  A total of 93 bidders that claimed small and very small business status won 
approximately 40 percent of the 1,479 licenses in the first auction for the D, E, and F Blocks.57  On April 
15, 1999, the Commission completed the re-auction of 347 C-, D-, E-, and F-Block licenses in Auction 

                                                     
47 13 C.F.R. § 121.201, NAICS code 517210.

48 Id.

49 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-
ds_name=EC0751SSSZ5&-_lang=en.

50 Trends in Telephone Service, at tbl. 5.3.

51 Id.

52
See Trends in Telephone Service, at tbl. 5.3.

53
See id.

54 See Amendment of Parts 20 and 24 of the Commission’s Rules – Broadband PCS Competitive Bidding and the 
Commercial Mobile Radio Service Spectrum Cap; Amendment of the Commission’s Cellular/PCS Cross-Ownership 
Rule, WT Docket No. 96-59, GN Docket No. 90-314, Report and Order, 11 FCC Rcd 7824, 7850–52 ¶¶ 57–60 
(1996) (“PCS Report and Order”); see also 47 C.F.R. § 24.720(b).

55 See PCS Report and Order, 11 FCC Rcd at 7852 ¶ 60.

56 See Alvarez Letter 1998.

57 See Broadband PCS, D, E and F Block Auction Closes, Public Notice, Doc. No. 89838 (rel. Jan. 14, 1997).
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No. 22.58  Of the 57 winning bidders in that auction, 48 claimed small business status and won 277 
licenses.

On January 26, 2001, the Commission completed the auction of 422 C and F Block Broadband PCS 
licenses in Auction No. 35.  Of the 35 winning bidders in that auction, 29 claimed small business status.59  
Subsequent events concerning Auction 35, including judicial and agency determinations, resulted in a 
total of 163 C and F Block licenses being available for grant.  On February 15, 2005, the Commission 
completed an auction of 242 C-, D-, E-, and F-Block licenses in Auction No. 58.  Of the 24 winning 
bidders in that auction, 16 claimed small business status and won 156 licenses.60  On May 21, 2007, the 
Commission completed an auction of 33 licenses in the A, C, and F Blocks in Auction No. 71.61  Of the 
14 winning bidders in that auction, six claimed small business status and won 18 licenses.62  On August 
20, 2008, the Commission completed the auction of 20 C-, D-, E-, and F-Block Broadband PCS licenses 
in Auction No. 78.63  Of the eight winning bidders for Broadband PCS licenses in that auction, six 
claimed small business status and won 14 licenses.64

Advanced Wireless Services.  In 2006, the Commission conducted its first auction of Advanced 
Wireless Services licenses in the 1710-1755 MHz and 2110-2155 MHz bands (“AWS-1”), designated as 
Auction 66.65  For the AWS-1 bands, the Commission has defined a “small business” as an entity with 
average annual gross revenues for the preceding three years not exceeding $40 million, and a “very small 
business” as an entity with average annual gross revenues for the preceding three years not exceeding $15 
million.66  In 2006, the Commission conducted its first auction of AWS-1 licenses.67  In that initial AWS-

                                                     
58 See C, D, E, and F Block Broadband PCS Auction Closes, Public Notice, 14 FCC Rcd 6688 (WTB 1999).  Before 
Auction No. 22, the Commission established a very small standard for the C Block to match the standard used for F 
Block.  Amendment of the Commission’s Rules Regarding Installment Payment Financing for Personal 
Communications Services (PCS) Licensees, WT Docket No. 97-82, Fourth Report and Order, 13 FCC Rcd 15743, 
15768 ¶ 46 (1998).

59 See C and F Block Broadband PCS Auction Closes; Winning Bidders Announced, Public Notice, 16 FCC Rcd 
2339 (2001).

60
See Broadband PCS Spectrum Auction Closes; Winning Bidders Announced for Auction No. 58, Public Notice, 20 

FCC Rcd 3703 (2005).

61
See Auction of Broadband PCS Spectrum Licenses Closes; Winning Bidders Announced for Auction No. 71,

Public Notice, 22 FCC Rcd 9247 (2007).

62
Id.

63
See Auction of AWS-1 and Broadband PCS Licenses Closes; Winning Bidders Announced for Auction 78, Public 

Notice, 23 FCC Rcd 12749 (WTB 2008).
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Id.

65
See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 
No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”);

66
See Service Rules for Advanced Wireless Services in the 1.7 GHz and 2.1 GHz Bands, Report and Order, 18 FCC 

Rcd 25,162, App. B (2003), modified by Service Rules for Advanced Wireless Services In the 1.7 GHz and 2.1 GHz 
Bands, Order on Reconsideration, 20 FCC Rcd 14,058, App. C (2005).

67
See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 
No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”).
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1 auction, 31 winning bidders identified themselves as very small businesses won 142 licenses.68  
Twenty-six of the winning bidders identified themselves as small businesses and won 73 licenses.69  In a 
subsequent 2008 auction, the Commission offered 35 AWS-1 licenses.70  Four winning bidders identified 
themselves as very small businesses, and three of the winning bidders identifying themselves as a small 
businesses won five AWS-1 licenses.71  

Narrowband Personal Communications Services.  In 1994, the Commission conducted two auctions of 
Narrowband PCS licenses.  For these auctions, the Commission defined a “small business” as an entity 
with average annual gross revenues for the preceding three years not exceeding $40 million.72  Through 
these auctions, the Commission awarded a total of 41 licenses, 11 of which were obtained by four small 
businesses.73  To ensure meaningful participation by small business entities in future auctions, the 
Commission adopted a two-tiered small business size standard in the Narrowband PCS Second Report 
and Order.74  A “small business” is an entity that, together with affiliates and controlling interests, has 
average gross revenues for the three preceding years of not more than $40 million.75  A “very small 
business” is an entity that, together with affiliates and controlling interests, has average gross revenues for 
the three preceding years of not more than $15 million.76  The SBA has approved these small business 
size standards.77  A third auction of Narrowband PCS licenses was conducted in 2001.  In that auction, 
five bidders won 317 (Metropolitan Trading Areas and nationwide) licenses.78  Three of the winning 
bidders claimed status as a small or very small entity and won 311 licenses.

Lower 700 MHz Band Licenses.   The Commission previously adopted criteria for defining three groups 
of small businesses for purposes of determining their eligibility for special provisions such as bidding 
credits.79  The Commission defined a “small business” as an entity that, together with its affiliates and 
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See Auction of Advanced Wireless Services Licenses Closes; Winning Bidders Announced for Auction No. 66, 
Public Notice, 21 FCC Rcd 10,521 (2006) (“Auction 66 Closing Public Notice”).

69
See id.

70
See AWS-1 and Broadband PCS Procedures Public Notice, 23 FCC Rcd at 7499.  Auction 78 also included an 

auction of broadband PCS licenses.

71
See Auction of AWS-1 and Broadband PCS Licenses Closes, Winning Bidders Announced for Auction 78, Down 

Payments Due September 9, 2008, FCC Forms 601 and 602 Due September 9, 2008, Final Payments Due 
September 23, 2008, Ten-Day Petition to Deny Period, Public Notice, 23 FCC Rcd 12,749 (2008).

72 Implementation of Section 309(j) of the Communications Act – Competitive Bidding Narrowband PCS, Third 
Memorandum Opinion and Order and Further Notice of Proposed Rulemaking, 10 FCC Rcd 175, 196, para. 46 
(1994).

73 See “Announcing the High Bidders in the Auction of Ten Nationwide Narrowband PCS Licenses, Winning Bids 
Total $617,006,674,” Public Notice, PNWL 94-004 (rel. Aug. 2, 1994); “Announcing the High Bidders in the 
Auction of 30 Regional Narrowband PCS Licenses; Winning Bids Total $490,901,787,” Public Notice, PNWL 94-
27 (rel. Nov. 9, 1994).

74  Amendment of the Commission’s Rules to Establish New Personal Communications Services, Narrowband PCS, 
Second Report and Order and Second Further Notice of Proposed Rule Making, 15 FCC Rcd 10456, 10476, para. 40 
(2000) (“Narrowband PCS Second Report and Order”).

75  Narrowband PCS Second Report and Order, 15 FCC Rcd at 10476, para. 40.

76  Id.

77  See Alvarez Letter 1998.

78  See “Narrowband PCS Auction Closes,” Public Notice, 16 FCC Rcd 18663 (WTB 2001).

79  See Reallocation and Service Rules for the 698-746 MHz Spectrum Band (Television Channels 52-59), Report and 
Order, 17 FCC Rcd 1022 (2002) (“Channels 52-59 Report and Order”).
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controlling principals, has average gross revenues not exceeding $40 million for the preceding three 
years.80  A “very small business” is defined as an entity that, together with its affiliates and controlling 
principals, has average gross revenues that are not more than $15 million for the preceding three years.81  
Additionally, the Lower 700 MHz Service had a third category of small business status for 
Metropolitan/Rural Service Area (“MSA/RSA”) licenses —“entrepreneur”— which is defined as an 
entity that, together with its affiliates and controlling principals, has average gross revenues that are not 
more than $3 million for the preceding three years.82  The SBA approved these small size standards.83  An 
auction of 740 licenses was conducted in 2002 (one license in each of the 734 MSAs/RSAs and one 
license in each of the six Economic Area Groupings (EAGs)).  Of the 740 licenses available for auction, 
484 licenses were won by 102 winning bidders.  Seventy-two of the winning bidders claimed small 
business, very small business, or entrepreneur status and won a total of 329 licenses. 84  A second auction 
commenced on May 28, 2003, closed on June 13, 2003, and included 256 licenses.85  Seventeen winning 
bidders claimed small or very small business status and won 60 licenses, and nine winning bidders 
claimed entrepreneur status and won 154 licenses.86  In 2005, the Commission completed an auction of 5 
licenses in the lower 700 MHz band (Auction 60).  All three winning bidders claimed small business 
status.

In 2007, the Commission reexamined its rules governing the 700 MHz band in the 700 MHz Second 
Report and Order.87  An auction of A, B and E block licenses in the Lower 700 MHz band was held in 
2008.88  Twenty winning bidders claimed small business status (those with attributable average annual 
gross revenues that exceed $15 million and do not exceed $40 million for the preceding three years).  
Thirty three winning bidders claimed very small business status (those with attributable average annual 
gross revenues that do not exceed $15 million for the preceding three years).  In 2011, the Commission 
conducted Auction 92, which offered 16 lower 700 MHz band licenses that had been made available in 
Auction 73 but either remained unsold or were licenses on which a winning bidder defaulted.  Two of the 
seven winning bidders in Auction 92 claimed very small business status, winning a total of four licenses.

                                                     
80  See Channels 52-59 Report and Order, 17 FCC Rcd at 1087-88, ¶ 172.

81  See id.

82  See id, 17 FCC Rcd at 1088, ¶ 173.

83  See Letter from Aida Alvarez, Administrator, SBA, to Thomas Sugrue, Chief, WTB, FCC (Aug. 10, 1999) 
(“Alvarez Letter 1999”).

84 See “Lower 700 MHz Band Auction Closes,” Public Notice, 17 FCC Rcd 17272 (WTB 2002).

85 See Lower 700 MHz Band Auction Closes, Public Notice, 18 FCC Rcd 11873 (WTB 2003).

86  See id.
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Service Rules for the 698-746, 747-762 and 777-792 MHz Band, WT Docket No. 06-150, Revision of the 

Commission’s Rules to Ensure Compatibility with Enhanced 911 Emergency Calling Systems, CC Docket No. 94-
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See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008).
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Upper 700 MHz Band Licenses.  In the 700 MHz Second Report and Order, the Commission revised its 
rules regarding Upper 700 MHz licenses.89  On January 24, 2008, the Commission commenced Auction 
73 in which several licenses in the Upper 700 MHz band were available for licensing:  12 Regional 
Economic Area Grouping licenses in the C Block, and one nationwide license in the D Block.90  The 
auction concluded on March 18, 2008, with 3 winning bidders claiming very small business status (those 
with attributable average annual gross revenues that do not exceed $15 million for the preceding three 
years) and winning five licenses.

700 MHz Guard Band Licenses.  In 2000, the Commission adopted the 700 MHz Guard Band Report 
and Order, in which it established rules for the A and B block licenses in the Upper 700 MHz band, 
including size standards for “small businesses” and “very small businesses” for purposes of determining 
their eligibility for special provisions such as bidding credits.91  A small business in this service is an 
entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 
$40 million for the preceding three years.92  Additionally, a very small business is an entity that, together 
with its affiliates and controlling principals, has average gross revenues that are not more than $15 million 
for the preceding three years.93  SBA approval of these definitions is not required.94  An auction of these 
licenses was conducted in 2000.95  Of the 104 licenses auctioned, 96 licenses were won by nine bidders.  
Five of these bidders were small businesses that won a total of 26 licenses.  A second auction of 700 MHz 
Guard Band licenses was held in 2001.  All eight of the licenses auctioned were sold to three bidders.  
One of these bidders was a small business that won a total of two licenses.96

Specialized Mobile Radio.  The Commission adopted small business size standards for the purpose of 
determining eligibility for bidding credits in auctions of Specialized Mobile Radio (SMR) geographic 
area licenses in the 800 MHz and 900 MHz bands.  The Commission defined a “small business” as an 
entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 
$15 million for the preceding three years.97  The Commission defined a “very small business” as an entity 
that, together with its affiliates and controlling principals, has average gross revenues not exceeding $3 
million for the preceding three years.98  The SBA has approved these small business size standards for 
both the 800 MHz and 900 MHz SMR Service.99  The first 900 MHz SMR auction was completed in 
1996.  Sixty bidders claiming that they qualified as small businesses under the $15 million size standard 
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700 MHz Second Report and Order, 22 FCC Rcd 15289.
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See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008).

91  See Service Rules for the 746-764 MHz Bands, and Revisions to Part 27 of the Commission’s Rules, Second 
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93  See id.
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95  See “700 MHz Guard Bands Auction Closes:  Winning Bidders Announced,” Public Notice, 15 FCC Rcd 18026 
(2000).
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98  47 C.F.R. §§ 90.810, 90.814(b), 90.912.

99  See Alvarez Letter 1999.  
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won 263 licenses in the 900 MHz SMR band.  In 2004, the Commission held a second auction of 900 
MHz SMR licenses and three winning bidders identifying themselves as very small businesses won 7 
licenses.100  The auction of 800 MHz SMR licenses for the upper 200 channels was conducted in 1997.  
Ten bidders claiming that they qualified as small or very small businesses under the $15 million size 
standard won 38 licenses for the upper 200 channels.101  A second auction of 800 MHz SMR licenses was 
conducted in 2002 and included 23 BEA licenses.  One bidder claiming small business status won five 
licenses.102

The auction of the 1,053 800 MHz SMR licenses for the General Category channels was conducted in 
2000.  Eleven bidders who won 108 licenses for the General Category channels in the 800 MHz SMR 
band qualified as small or very small businesses.103  In an auction completed in 2000, a total of 2,800 
Economic Area licenses in the lower 80 channels of the 800 MHz SMR service were awarded.104  Of the 
22 winning bidders, 19 claimed small or very small business status and won 129 licenses.  Thus, 
combining all four auctions, 41 winning bidders for geographic licenses in the 800 MHz SMR band 
claimed to be small businesses.

In addition, there are numerous incumbent site-by-site SMR licensees and licensees with extended 
implementation authorizations in the 800 and 900 MHz bands.  We do not know how many firms provide 
800 MHz or 900 MHz geographic area SMR pursuant to extended implementation authorizations, nor 
how many of these providers have annual revenues not exceeding $15 million.  One firm has over $15 
million in revenues.  In addition, we do not know how many of these firms have 1500 or fewer 
employees.105  We assume, for purposes of this analysis, that all of the remaining existing extended 
implementation authorizations are held by small entities, as that small business size standard is approved 
by the SBA.

220 MHz Radio Service – Phase I Licensees.  The 220 MHz service has both Phase I and Phase II 
licenses.  Phase I licensing was conducted by lotteries in 1992 and 1993.  There are approximately 1,515 
such non-nationwide licensees and four nationwide licensees currently authorized to operate in the 220 
MHz band.  The Commission has not developed a small business size standard for small entities 
specifically applicable to such incumbent 220 MHz Phase I licensees.  To estimate the number of such 
licensees that are small businesses, the Commission applies the small business size standard under the 
SBA rules applicable. The SBA has deemed a wireless business to be small if it has 1,500 or fewer 
employees.106  For this service, the SBA uses the category of Wireless Telecommunications Carriers 
(except Satellite). Census data for 2007, which supersede data contained in the 2002 Census, show that 
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16 FCC Rcd 1736 (2000).
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there were 1,383 firms that operated that year.107  Of those 1,383, 1,368 had fewer than 100 employees, 
and 15 firms had more than 100 employees.  Thus under this category and the associated small business 
size standard, the majority of firms can be considered small. 

220 MHz Radio Service – Phase II Licensees.  The 220 MHz service has both Phase I and Phase II 
licenses.  The Phase II 220 MHz service licenses are assigned by auction, where mutually exclusive 
applications are accepted.  In the 220 MHz Third Report and Order, the Commission adopted a small 
business size standard for defining “small” and “very small” businesses for purposes of determining their 
eligibility for special provisions such as bidding credits.108  This small business standard indicates that a 
“small business” is an entity that, together with its affiliates and controlling principals, has average gross 
revenues not exceeding $15 million for the preceding three years.109  A “very small business” is defined 
as an entity that, together with its affiliates and controlling principals, has average gross revenues that do 
not exceed $3 million for the preceding three years.110  The SBA has approved these small size 
standards.111  Auctions of Phase II licenses commenced on and closed in 1998.112  In the first auction, 908 
licenses were auctioned in three different-sized geographic areas:  three nationwide licenses, 30 Regional 
Economic Area Group (EAG) Licenses, and 875 Economic Area (EA) Licenses.  Of the 908 licenses 
auctioned, 693 were sold.113  Thirty-nine small businesses won 373 licenses in the first 220 MHz auction.  
A second auction included 225 licenses: 216 EA licenses and 9 EAG licenses.  Fourteen companies 
claiming small business status won 158 licenses.114  A third auction included four licenses: 2 BEA 
licenses and 2 EAG licenses in the 220 MHz Service.  No small or very small business won any of these 
licenses.115  In 2007, the Commission conducted a fourth auction of the 220 MHz licenses, designated as 
Auction 72.116  Auction 72, which offered 94 Phase II 220 MHz Service licenses, concluded in 2007.117  
In this auction, five winning bidders won a total of 76 licenses.  Two winning bidders identified 
themselves as very small businesses won 56 of the 76 licenses.  One of the winning bidders that identified 
themselves as a small business won 5 of the 76 licenses won.
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Private Land Mobile Radio (“PLMR”).  PLMR systems serve an essential role in a range of industrial, 
business, land transportation, and public safety activities.  These radios are used by companies of all sizes 
operating in all U.S. business categories, and are often used in support of the licensee’s primary (non-
telecommunications) business operations.  For the purpose of determining whether a licensee of a PLMR 
system is a small business as defined by the SBA, we use the broad census category, Wireless 
Telecommunications Carriers (except Satellite).  This definition provides that a small entity is any such 
entity employing no more than 1,500 persons.118  The Commission does not require PLMR licensees to 
disclose information about number of employees, so the Commission does not have information that 
could be used to determine how many PLMR licensees constitute small entities under this definition.  We 
note that PLMR licensees generally use the licensed facilities in support of other business activities, and 
therefore, it would also be helpful to assess PLMR licensees under the standards applied to the particular 
industry subsector to which the licensee belongs.119

As of March 2010, there were 424,162 PLMR licensees operating 921,909 transmitters in the PLMR
bands below 512 MHz.  We note that any entity engaged in a commercial activity is eligible to hold a 
PLMR license, and that any revised rules in this context could therefore potentially impact small entities 
covering a great variety of industries.

Fixed Microwave Services.  Microwave services include common carrier,120 private-operational fixed,121

and broadcast auxiliary radio services.122  They also include the Local Multipoint Distribution Service 
(“LMDS”),123 the Digital Electronic Message Service (“DEMS”),124 and the 24 GHz Service,125 where 
licensees can choose between common carrier and non-common carrier status.126  The Commission has 
not yet defined a small business with respect to microwave services.  For purposes of this IRFA, the 
Commission will use the SBA’s definition applicable to Wireless Telecommunications Carriers (except 
satellite)—i.e., an entity with no more than 1,500 persons is considered small.127  For the category of 
Wireless Telecommunications Carriers (except Satellite), Census data for 2007 shows that there were 
1,383 firms that operated that year.128  Of those 1,383, 1,368 had fewer than 100 employees, and 15 firms 
had more than 100 employees.  Thus under this category and the associated small business size standard, 
the majority of firms can be considered small.  The Commission notes that the number of firms does not 
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necessarily track the number of licensees.  The Commission estimates that virtually all of the Fixed 
Microwave licensees (excluding broadcast auxiliary licensees) would qualify as small entities under the 
SBA definition.

39 GHz Service.  The Commission adopted small business size standards for 39 GHz licenses. A “small 
business” is defined as an entity that, together with its affiliates and controlling principals, has average 
gross revenues not exceeding $40 million in the preceding three years.129  A “very small business” is 
defined as an entity that, together with its affiliates and controlling principals, has average gross revenues 
of not more than $15 million for the preceding three years.130  The SBA has approved these small 
business size standards.131  In 2000, the Commission conducted an auction of 2,173 39 GHz licenses.  A 
total of 18 bidders who claimed small or very small business status won 849 licenses.  

Local Multipoint Distribution Service.  Local Multipoint Distribution Service (“LMDS”) is a fixed 
broadband point-to-multipoint microwave service that provides for two-way video telecommunications.132  
The Commission established a small business size standard for LMDS licenses as an entity that has 
average gross revenues of less than $40 million in the three previous years.133 An additional small 
business size standard for “very small business” was added as an entity that, together with its affiliates, 
has average gross revenues of not more than $15 million for the preceding three years.134 The SBA has 
approved these small business size standards in the context of LMDS auctions.135 There were 93 winning 
bidders that qualified as small entities in the LMDS auctions. A total of 93 small and very small business 
bidders won approximately 277 A Block licenses and 387 B Block licenses. In 1999, the Commission re-
auctioned 161 licenses; there were 32 small and very small businesses winning that won 119 licenses.

218-219 MHz Service.  The first auction of 218-219 MHz Service (previously referred to as the 
Interactive and Video Data Service or IVDS) licenses resulted in 170 entities winning licenses for 594 
Metropolitan Statistical Areas (“MSAs”).136  Of the 594 licenses, 557 were won by 167 entities qualifying 
as a small business.  For that auction, the Commission defined a small business as an entity that, together 
with its affiliates, has no more than a $6 million net worth and, after federal income taxes (excluding any 
carry over losses), has no more than $2 million in annual profits each year for the previous two years.137  
In the 218-219 MHz Report and Order and Memorandum Opinion and Order, the Commission revised its 
small business size standards for the 218-219 MHz Service and defined a small business as an entity that, 
together with its affiliates and persons or entities that hold interests in such an entity and their affiliates, 
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has average annual gross revenues not exceeding $15 million for the preceding three years.138  The 
Commission defined a “very small business” as an entity that, together with its affiliates and persons or 
entities that hold interests in such an entity and its affiliates, has average annual gross revenues not 
exceeding $3 million for the preceding three years.139  The SBA has approved these definitions.140   

Location and Monitoring Service (“LMS”).  Multilateration LMS systems use non-voice radio 
techniques to determine the location and status of mobile radio units.  For auctions of LMS licenses, the 
Commission has defined a “small business” as an entity that, together with controlling interests and 
affiliates, has average annual gross revenues for the preceding three years not exceeding $15 million.141  
A “very small business” is defined as an entity that, together with controlling interests and affiliates, has 
average annual gross revenues for the preceding three years not exceeding $3 million.142  These 
definitions have been approved by the SBA.143  An auction of LMS licenses was conducted in 1999.  Of 
the 528 licenses auctioned, 289 licenses were sold to four small businesses.  

Rural Radiotelephone Service.  The Commission has not adopted a size standard for small businesses 
specific to the Rural Radiotelephone Service.144  A significant subset of the Rural Radiotelephone Service 
is the Basic Exchange Telephone Radio System (“BETRS”).145  For purposes of its analysis of the Rural 
Radiotelephone Service, the Commission uses the SBA small business size standard for the category 
Wireless Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.146  Census 
data for 2007 shows that there were 1,383 firms that operated that year.147  Of those 1,383, 1,368 had 
fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 
associated small business size standard, the majority of firms in the Rural Radiotelephone Service can be 
considered small.

Air-Ground Radiotelephone Service.148  The Commission has previously used the SBA’s small 
business definition applicable to Wireless Telecommunications Carriers (except Satellite), i.e., an entity 
employing no more than 1,500 persons.149  There are approximately 100 licensees in the Air-Ground 
Radiotelephone Service, and under that definition, we estimate that almost all of them qualify as small 
entities under the SBA definition.  For purposes of assigning Air-Ground Radiotelephone Service licenses 
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through competitive bidding, the Commission has defined “small business” as an entity that, together 
with controlling interests and affiliates, has average annual gross revenues for the preceding three years 
not exceeding $40 million.150  A “very small business” is defined as an entity that, together with 
controlling interests and affiliates, has average annual gross revenues for the preceding three years not 
exceeding $15 million.151  These definitions were approved by the SBA.152  In 2006, the Commission 
completed an auction of nationwide commercial Air-Ground Radiotelephone Service licenses in the 800 
MHz band (Auction 65).  The auction closed with two winning bidders winning two Air-Ground 
Radiotelephone Services licenses.  Neither of the winning bidders claimed small business status.

Aviation and Marine Radio Services.   Small businesses in the aviation and marine radio services use a 
very high frequency (“VHF”) marine or aircraft radio and, as appropriate, an emergency position-
indicating radio beacon (and/or radar) or an emergency locator transmitter.  The Commission has not 
developed a small business size standard specifically applicable to these small businesses.  For purposes 
of this analysis, the Commission uses the SBA small business size standard for the category Wireless 
Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.153 Census data for 
2007 shows that there were 1,383 firms that operated that year.154  Of those 1,383, 1,368 had fewer than 
100 employees, and 15 firms had more than 100 employees.  Thus under this category and the associated 
small business size standard, the majority of firms can be considered small.

Offshore Radiotelephone Service.   This service operates on several UHF television broadcast channels 
that are not used for television broadcasting in the coastal areas of states bordering the Gulf of Mexico.155  
There are presently approximately 55 licensees in this service.  The Commission is unable to estimate at 
this time the number of licensees that would qualify as small under the SBA’s small business size 
standard  for the category of Wireless Telecommunications Carriers (except Satellite). Under that 
standard.156  Under that SBA small business size standard, a business is small if it has 1,500 or fewer 
employees.157  Census data for 2007 shows that there were 1,383 firms that operated that year.158  Of those 
1,383, 1,368 had fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this 
category and the associated small business size standard, the majority of firms can be considered small.
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Multiple Address Systems (“MAS”).  Entities using MAS spectrum, in general, fall into two categories:  
(1) those using the spectrum for profit-based uses, and (2) those using the spectrum for private internal 
uses.  The Commission defines a small business for MAS licenses as an entity that has average gross 
revenues of less than $15 million in the preceding three years.159  A very small business is defined as an 
entity that, together with its affiliates, has average gross revenues of not more than $3 million for the 
preceding three years.160  The SBA has approved these definitions.161  The majority of these entities will 
most likely be licensed in bands where the Commission has implemented a geographic area licensing 
approach that would require the use of competitive bidding procedures to resolve mutually exclusive 
applications.  The Commission’s licensing database indicates that, as of March 5, 2010, there were over 
11,500 MAS station authorizations.  In 2001, an auction of 5,104 MAS licenses in 176 EAs was 
conducted.162  Seven winning bidders claimed status as small or very small businesses and won 611 
licenses.  In 2005, the Commission completed an auction (Auction 59) of 4,226 MAS licenses in the 
Fixed Microwave Services from the 928/959 and 932/941 MHz bands.  Twenty-six winning bidders won 
a total of 2,323 licenses.  Of the 26 winning bidders in this auction, five claimed small business status and 
won 1,891 licenses.   

With respect to entities that use, or seek to use, MAS spectrum to accommodate internal communications 
needs, we note that MAS serves an essential role in a range of industrial, safety, business, and land 
transportation activities.  MAS radios are used by companies of all sizes, operating in virtually all U.S. 
business categories, and by all types of public safety entities.  For the majority of private internal users, 
the small business size standard developed by the SBA would be more appropriate.  The applicable size 
standard in this instance appears to be that of Wireless Telecommunications Carriers (except Satellite).  
This definition provides that a small entity is any such entity employing no more than 1,500 persons.163

The Commission’s licensing database indicates that, as of January 20, 1999, of the 8,670 total MAS 
station authorizations, 8,410 authorizations were for private radio service, and of these, 1,433 were for 
private land mobile radio service.

1.4 GHz Band Licensees.  The Commission conducted an auction of 64 1.4 GHz band licenses in the 
paired 1392-1395 MHz and 1432-1435 MHz bands, and in the unpaired 1390-1392 MHz band in 2007.164  
For these licenses, the Commission defined “small business” as an entity that, together with its affiliates 
and controlling interests, had average gross revenues not exceeding $40 million for the preceding three 
years, and a “very small business” as an entity that, together with its affiliates and controlling interests, 
has had average annual gross revenues not exceeding $15 million for the preceding three years.165  
Neither of the two winning bidders claimed small business status.166

                                                     
159 See Amendment of the Commission’s Rules Regarding Multiple Address Systems, Report and Order, 15 FCC Rcd 
11956, 12008, ¶ 123 (2000).

160 Id.

161See Alvarez Letter 1999.

162 See “Multiple Address Systems Spectrum Auction Closes,” Public Notice, 16 FCC Rcd 21011 (2001).

163 See 13 C.F.R. § 121.201, NAICS code 517210.

164
See “Auction of 1.4 GHz Band Licenses Scheduled for February 7, 2007,” Public Notice, 21 FCC Rcd 12393 

(WTB 2006); “Auction of 1.4 GHz Band Licenses Closes; Winning Bidders Announced for Auction No. 69,” Public 
Notice, 22 FCC Rcd 4714 (2007) (“Auction No. 69 Closing PN”).

165
Auction No. 69 Closing PN, Attachment C.

166
See Auction No. 69 Closing PN.
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Incumbent 24 GHz Licensees.  This analysis may affect incumbent licensees who were relocated to the 
24 GHz band from the 18 GHz band, and applicants who wish to provide services in the 24 GHz band.  
For this service, the Commission uses the SBA small business size standard for the category “Wireless 
Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.167   To gauge small 
business prevalence for these cable services we must, however, use the most current census data. Census 
data for 2007 shows that there were 1,383 firms that operated that year.168  Of those 1,383, 1,368 had 
fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 
associated small business size standard, the majority of firms can be considered small.  The Commission 
notes that the Census’ use of the classifications “firms” does not track the number of “licenses”.  The 
Commission believes that there are only two licensees in the 24 GHz band that were relocated from the 18 
GHz band, Teligent169 and TRW, Inc.  It is our understanding that Teligent and its related companies have 
less than 1,500 employees, though this may change in the future.  TRW is not a small entity.  Thus, only 
one incumbent licensee in the 24 GHz band is a small business entity.  

Future 24 GHz Licensees.  With respect to new applicants for licenses in the 24 GHz band, for the 
purpose of determining eligibility for bidding credits, the Commission established three small business 
definitions.  An “entrepreneur” is defined as an entity that, together with controlling interests and 
affiliates, has average annual gross revenues for the three preceding years not exceeding $40 million.170  
A “small business” is defined as an entity that, together with controlling interests and affiliates, has 
average annual gross revenues for the three preceding years not exceeding $15 million.171  A “very small 
business” in the 24 GHz band is defined as an entity that, together with controlling interests and affiliates, 
has average gross revenues not exceeding $3 million for the preceding three years.172  The SBA has 
approved these small business size standards.173  In a 2004 auction of 24 GHz licenses, three winning 
bidders won seven licenses.174  Two of the winning bidders were very small businesses that won five 
licenses.

Broadband Radio Service and Educational Broadband Service.  Broadband Radio Service systems, 
previously referred to as Multipoint Distribution Service (“MDS”) and Multichannel Multipoint 
Distribution Service (“MMDS”) systems, and “wireless cable,” transmit video programming to 
subscribers and provide two-way high speed data operations using the microwave frequencies of the 
Broadband Radio Service (“BRS”) and Educational Broadband Service (“EBS”) (previously referred to as 
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13 C.F.R. § 121.201, NAICS code 517210.

168 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-
ds_name=EC0751SSSZ5&-_lang=en.

169
Teligent acquired the DEMS licenses of FirstMark, the only licensee other than TRW in the 24 GHz band whose 

license has been modified to require relocation to the 24 GHz band.

170 Amendments to Parts 1, 2, 87 and 101 of the Commission’s Rules To License Fixed Services at 24 GHz, Report 
and Order, 15 FCC Rcd 16934, 16967 ¶ 77 (2000) (“24 GHz Report and Order”); see also 47 C.F.R. 
§ 101.538(a)(3).

17124 GHz Report and Order, 15 FCC Rcd at 16967 ¶ 77 ; see also 47 C.F.R. § 101.538(a)(2).

172 24 GHz Report and Order, 15 FCC Rcd at 16967 ¶ 77; see also 47 C.F.R. § 101.538(a)(1).

173
See Letter to Margaret W. Wiener, Deputy Chief, Auctions and Industry Analysis Division, Wireless 

Telecommunications Bureau, FCC, from Gary M. Jackson, Assistant Administrator, SBA (July 28, 2000).

174
Auction of 24 GHz Service Spectrum Auction  Closes, Winning Bidders Announced for Auction 56, Down 

Payments Due August 16, 2004, Final Payments Due August 30, 2004, Ten-Day Petition to Deny Period, Public 
Notice, 19 FCC Rcd 14738 (2004).
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the Instructional Television Fixed Service (“ITFS”).175  In connection with the 1996 BRS auction, the 
Commission established a small business size standard as an entity that had annual average gross 
revenues of no more than $40 million in the previous three years.176  The BRS auctions resulted in 67 
successful bidders obtaining licensing opportunities for 493 Basic Trading Areas (“BTAs”).  Of the 67 
auction winners, 61 met the definition of a small business.  BRS also includes licensees of stations 
authorized prior to the auction.  At this time, we estimate that of the 61 small business BRS auction 
winners, 48 remain small business licensees.  In addition to the 48 small businesses that hold BTA 
authorizations, there are approximately 392 incumbent BRS licensees that are considered small entities.177  
After adding the number of small business auction licensees to the number of incumbent licensees not 
already counted, we find that there are currently approximately 440 BRS licensees that are defined as 
small businesses under either the SBA or the Commission’s rules.  In 2009, the Commission conducted 
Auction 86, the sale of 78 licenses in the BRS areas.178  The Commission offered three levels of bidding 
credits: (i) a bidder with attributed average annual gross revenues that exceed $15 million and do not 
exceed $40 million for the preceding three years (small business) will receive a 15 percent discount on its 
winning bid; (ii) a bidder with attributed average annual gross revenues that exceed $3 million and do not 
exceed $15 million for the preceding three years (very small business) will receive a 25 percent discount 
on its winning bid; and (iii) a bidder with attributed average annual gross revenues that do not exceed $3 
million for the preceding three years (entrepreneur) will receive a 35 percent discount on its winning 
bid.179  Auction 86 concluded in 2009 with the sale of 61 licenses.180  Of the ten winning bidders, two 
bidders that claimed small business status won 4 licenses; one bidder that claimed very small business 
status won three licenses; and two bidders that claimed entrepreneur status won six licenses.

In addition, the SBA’s Cable Television Distribution Services small business size standard is applicable 
to EBS.  There are presently 2,032 EBS licensees.  All but 100 of these licenses are held by educational 
institutions.  Educational institutions are included in this analysis as small entities.181  Thus, we estimate 
that at least 1,932 licensees are small businesses.  Since 2007, Cable Television Distribution Services 
have been defined within the broad economic census category of Wired Telecommunications Carriers; 
that category is defined as follows:  “This industry comprises establishments primarily engaged in 
operating and/or providing access to transmission facilities and infrastructure that they own and/or lease 
for the transmission of voice, data, text, sound, and video using wired telecommunications networks.  
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Amendment of Parts 21 and 74 of the Commission’s Rules with Regard to Filing Procedures in the Multipoint 
Distribution Service and in the Instructional Television Fixed Service and Implementation of Section 309(j) of the 
Communications Act—Competitive Bidding, MM Docket No. 94-131, PP Docket No. 93-253, Report and Order, 10 
FCC Rcd 9589, 9593 ¶ 7 (1995).
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47 C.F.R. § 21.961(b)(1).

177
47 U.S.C. § 309(j).  Hundreds of stations were licensed to incumbent MDS licensees prior to implementation of 

Section 309(j) of the Communications Act of 1934, 47 U.S.C. § 309(j).  For these pre-auction licenses, the 
applicable standard is SBA’s small business size standard of 1500 or fewer employees.
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Auction of Broadband Radio Service (BRS) Licenses, Scheduled for October 27, 2009, Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments, and Other Procedures for Auction 86, Public Notice, 24 
FCC Rcd 8277 (2009).
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Id. at 8296.
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Auction of Broadband Radio Service Licenses Closes, Winning Bidders Announced for Auction 86, Down 

Payments Due November 23, 2009, Final Payments Due December 8, 2009, Ten-Day Petition to Deny Period, 
Public Notice, 24 FCC Rcd 13572 (2009).
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The term “small entity” within SBREFA applies to small organizations (nonprofits) and to small governmental 

jurisdictions (cities, counties, towns, townships, villages, school districts, and special districts with populations of 
less than 50,000).  5 U.S.C. §§ 601(4)–(6).  We do not collect annual revenue data on EBS licensees.
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Transmission facilities may be based on a single technology or a combination of technologies.”182  For 
these services, the Commission uses the SBA small business size standard for the category “Wireless 
Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.183  To gauge small 
business prevalence for these cable services we must, however, use the most current census data.  
According to Census Bureau data for 2007, there were a total of 955 firms in this previous category that 
operated for the entire year.184  Of this total, 939 firms employed 999 or fewer employees, and 16 firms 
employed 1,000 employees or more.185  Thus, the majority of these firms can be considered small.

Television Broadcasting.  This Economic Census category “comprises establishments primarily engaged 
in broadcasting images together with sound. These establishments operate television broadcasting studios 
and facilities for the programming and transmission of programs to the public.”186  The SBA has created 
the following small business size standard for Television Broadcasting firms:  those having $14 million or 
less in annual receipts.187  The Commission has estimated the number of licensed commercial television 
stations to be 1,387.188  In addition, according to Commission staff review of the BIA Advisory Services, 
LLC’s Media Access Pro Television Database on March 28, 2012, about 950 of an estimated 1,300 
commercial television stations (or approximately 73 percent) had revenues of $14 million or less.189  We 
therefore estimate that the majority of commercial television broadcasters are small entities.

We note, however, that in assessing whether a business concern qualifies as small under the above 
definition, business (control) affiliations190 must be included.  Our estimate, therefore, likely overstates 
the number of small entities that might be affected by our action because the revenue figure on which it is 
based does not include or aggregate revenues from affiliated companies.  In addition, an element of the 
definition of “small business” is that the entity not be dominant in its field of operation.  We are unable at 
this time to define or quantify the criteria that would establish whether a specific television station is 
dominant in its field of operation.  Accordingly, the estimate of small businesses to which rules may 
apply does not exclude any television station from the definition of a small business on this basis and is 
therefore possibly over-inclusive to that extent.

In addition, the Commission has estimated the number of licensed noncommercial educational (NCE) 
television stations to be 396.191   These stations are non-profit, and therefore considered to be small 
entities.192
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U.S. Census Bureau, 2007 NAICS Definitions, 517110 Wired Telecommunications Carriers, (partial definition), 
www.census.gov/naics/2007/def/ND517110.HTM#N517110.

183
13 C.F.R. § 121.201, NAICS code 517210.
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  U.S. Census Bureau, 2007 Economic Census, Subject Series: Information, Table 5, Employment  Size of Firms 

for the United States:  2007, NAICS code 5171102 (issued November 2010).
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  Id.  

186
  U.S. Census Bureau, 2007 NAICS Definitions, “515120 Television Broadcasting” (partial definition); 

http://www.census.gov/naics/2007/def/ND515120.HTM#N515120.

187
  13 C.F.R. § 121.201, NAICS code 515120 (updated for inflation in 2010).

188
  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-311837A1.pdf.  

189
  We recognize that BIA’s estimate differs slightly from the FCC total given supra.

190
  “[Business concerns] are affiliates of each other when one concern controls or has the power to control the other 

or a third party or parties controls or has to power to control both.”  13 C.F.R. § 21.103(a)(1).

191
  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf. 
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In addition, there are also 2,528 low power television stations, including Class A stations (LPTV).193   
Given the nature of these services, we will presume that all LPTV licensees qualify as small entities under 
the above SBA small business size standard.

Radio Broadcasting.  This Economic Census category “comprises establishments primarily engaged in 
broadcasting aural programs by radio to the public. Programming may originate in their own studio, from 
an affiliated network, or from external sources.”194  The SBA has established a small business size 
standard for this category, which is:  such firms having $7 million or less in annual receipts.195  According 
to Commission staff review of BIA Advisory Services, LLC’s Media Access Pro Radio Database on 
March 28, 2012, about 10,759 (97%) of 11,102 commercial radio stations had revenues of $7 million or 
less.  Therefore, the majority of such entities are small entities.

We note, however, that in assessing whether a business concern qualifies as small under the above size 
standard, business affiliations must be included.196  In addition, to be determined to be a “small business,” 
the entity may not be dominant in its field of operation.197  We note that it is difficult at times to assess 
these criteria in the context of media entities, and our estimate of small businesses may therefore be over-
inclusive.

Auxiliary, Special Broadcast and Other Program Distribution Services.  This service involves a 
variety of transmitters, generally used to relay broadcast programming to the public (through translator 
and booster stations) or within the program distribution chain (from a remote news gathering unit back to 
the station).  The Commission has not developed a definition of small entities applicable to broadcast 
auxiliary licensees.  The applicable definitions of small entities are those, noted previously, under the 
SBA rules applicable to radio broadcasting stations and television broadcasting stations.198

The Commission estimates that there are approximately 6,099 FM translators and boosters.199  The 
Commission does not collect financial information on any broadcast facility, and the Department of 
Commerce does not collect financial information on these auxiliary broadcast facilities.  We believe that 
most, if not all, of these auxiliary facilities could be classified as small businesses by themselves.  We 
also recognize that most commercial translators and boosters are owned by a parent station which, in 
some cases, would be covered by the revenue definition of small business entity discussed above.  These 
stations would likely have annual revenues that exceed the SBA maximum to be designated as a small 
business ($7.0 million for a radio station or $14.0 million for a TV station).  Furthermore, they do not 

(Continued from previous page)                                                            
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  See generally 5 U.S.C. §§ 601(4), (6).
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See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf.
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  U.S. Census Bureau, 2007 NAICS Definitions, “515112 Radio Stations”; 
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  13 C.F.R. § 121.201, NAICS code 515112 (updated for inflation in 2010).

196  “Concerns and entities are affiliates of each other when one controls or has the power to control the other, or a 
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long as the power to control exists.”  13 C.F.R. § 121.103(a)(1) (an SBA regulation).
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meet the Small Business Act's definition of a "small business concern" because they are not 
independently owned and operated. 200

Multichannel Video Distribution and Data Service.  MVDDS is a terrestrial fixed microwave service 
operating in the 12.2-12.7 GHz band.  The Commission adopted criteria for defining three groups of small 
businesses for purposes of determining their eligibility for special provisions such as bidding credits.  It 
defines a very small business as an entity with average annual gross revenues not exceeding $3 million 
for the preceding three years; a small business as an entity with average annual gross revenues not 
exceeding $15 million for the preceding three years; and an entrepreneur as an entity with average annual 
gross revenues not exceeding $40 million for the preceding three years.201  These definitions were 
approved by the SBA.202  On January 27, 2004, the Commission completed an auction of 214 MVDDS 
licenses (Auction No. 53).  In this auction, ten winning bidders won a total of 192 MVDDS licenses.203  
Eight of the ten winning bidders claimed small business status and won 144 of the licenses.  The 
Commission also held an auction of MVDDS licenses on December 7, 2005 (Auction 63).  Of the three 
winning bidders who won 22 licenses, two winning bidders, winning 21 of the licenses, claimed small 
business status.204

Amateur Radio Service.  These licensees are held by individuals in a noncommercial capacity; these 
licensees are not small entities.

Personal Radio Services.  Personal radio services provide short-range, low power radio for personal 
communications, radio signaling, and business communications not provided for in other services.  The 
Personal Radio Services include spectrum licensed under Part 95 of our rules.205  These services include 
Citizen Band Radio Service (“CB”), General Mobile Radio Service (“GMRS”), Radio Control Radio 
Service (“R/C”), Family Radio Service (“FRS”), Wireless Medical Telemetry Service (“WMTS”), 
Medical Implant Communications Service (“MICS”), Low Power Radio Service (“LPRS”), and Multi-
Use Radio Service (“MURS”).206  There are a variety of methods used to license the spectrum in these 
rule parts, from licensing by rule, to conditioning operation on successful completion of a required test, to 
site-based licensing, to geographic area licensing.  Under the RFA, the Commission is required to make a 
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See 15 U.S.C. § 632.
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Amendment of Parts 2 and 25 of the Commission’s Rules to Permit Operation of NGSO FSS Systems Co-

Frequency with GSO and Terrestrial Systems in the Ku-Band Frequency Range; Amendment of the Commission’s 
Rules to Authorize Subsidiary Terrestrial Use of the 12.2-12.7 GHz Band by Direct Broadcast Satellite Licenses and 
their Affiliates; and Applications of Broadwave USA, PDC Broadband Corporation, and Satellite Receivers, Ltd. to 
provide A Fixed Service in the 12.2-12.7 GHz Band, ET Docket No. 98-206, Memorandum Opinion and Order and 
Second Report and Order, 17 FCC Rcd 9614, 9711, ¶ 252 (2002).  
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See Letter from Hector V. Barreto, Administrator, U.S. Small Business Administration, to Margaret W. Wiener, 

Chief, Auctions and Industry Analysis Division, WTB, FCC (Feb.13, 2002).
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See “Multichannel Video Distribution and Data Service Auction Closes,” Public Notice, 19 FCC Rcd 1834 

(2004).
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See “Auction of Multichannel Video Distribution and Data Service Licenses Closes; Winning Bidders Announced 

for Auction No. 63,” Public Notice, 20 FCC Rcd 19807 (2005).

205 47 C.F.R. part 90.

206 The Citizens Band Radio Service, General Mobile Radio Service, Radio Control Radio Service, Family Radio 
Service, Wireless Medical Telemetry Service, Medical Implant Communications Service, Low Power Radio 
Service, and Multi-Use Radio Service are governed by subpart D, subpart A, subpart C, subpart B, subpart H, 
subpart I, subpart G, and subpart J, respectively, of part 95 of the Commission’s rules.  See generally 47 C.F.R. part 
95.
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determination of which small entities are directly affected by the rules being proposed.  Since all such 
entities are wireless, we apply the definition of Wireless Telecommunications Carriers (except Satellite), 
pursuant to which a small entity is defined as employing 1,500 or fewer persons.207  Many of the licensees 
in these services are individuals, and thus are not small entities.  In addition, due to the mostly unlicensed 
and shared nature of the spectrum utilized in many of these services, the Commission lacks direct 
information upon which to base an estimation of the number of small entities under an SBA definition 
that might be directly affected by our proposed actions.

Public Safety Radio Services.  Public Safety radio services include police, fire, local government, 
forestry conservation, highway maintenance, and emergency medical services.208  There are a total of 
approximately 127,540 licensees in these services.  Governmental entities209 as well as private businesses 
comprise the licensees for these services.  All governmental entities with populations of less than 50,000 
fall within the definition of a small entity.210

IMTS Resale Carriers. Providers of IMTS resale services are common carriers that purchase IMTS from 
other carriers and resell it to their own customers.  Under that size standard, such a business is small if it 
has 1,500 or fewer employees.211  Census data for 2007 show that 1,523 firms provided resale services 
during that year.  Of that number, 1,522 operated with fewer than 1000 employees and one operated with 
more than 1,000.212 Thus under this category and the associated small business size standard, the majority 
of these local resellers can be considered small entities.  According to Commission data, 213 carriers have 
reported that they are engaged in the provision of local resale services.213  Of these, an estimated 211 have 
1,500 or fewer employees and two have more than 1,500 employees.214  Consequently, the Commission 
estimates that the majority of IMTS resellers are small entities that may be affected by our proposed 
actions.
                                                     
207 13 C.F.R. § 121.201, NAICS Code 517210.

208 With the exception of the special emergency service, these services are governed by subpart B of part 90 of the 
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organizations who set up communications networks among fire lookout towers and ground crews.  The 
approximately 9,000 state and local governments are licensed for highway maintenance service to provide 
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traffic.  The approximately 1,000 licensees in the Emergency Medical Radio Service (“EMRS”) use the 39 channels 
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repair of public communications facilities.  47 C.F.R. §§ 90.33-90.55.

209 47 C.F.R. § 1.1162.
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_lang=en. 

213
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214
Id.
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Wireless Carriers and Service Providers.  Included among the providers of IMTS resale are a number 
of wireless carriers that also provide wireless telephony services domestically.  The Commission 
classifies these entities as providers of Commercial Mobile Radio Services (CMRS).  At present, most, if 
not all, providers of CMRS that offer IMTS provide such service by purchasing IMTS from other carriers 
to resell it to their customers.  The Commission has not developed a size standard specifically for CMRS 
providers that offer resale IMTS. Such entities would fall within the larger category of wireless carriers
and service providers.  For those services subject to auctions, the Commission notes that, as a general 
matter, the number of winning bidders that qualify as small businesses at the close of an auction does not 
necessarily represent the number of small businesses currently in service.  Also, the Commission does not 
generally track subsequent business size unless, in the context of assignments or transfers, unjust 
enrichment issues are implicated.

D. Description of Projected Reporting, Recordkeeping, and Other Compliance Requirements

The proposals being made in this Further Notice, may require additional analysis and mitigation activities
regarding compliance with our RF exposure limits for certain facilities, operations and transmitters, such as 
some wireless base stations, particularly those on rooftops, and some antennas at multiple transmitter sites.  In 
other cases, current analytical requirements are being relaxed.

E. Steps Taken to Minimize Significant Economic Impact on Small Entities, and Significant 
Alternatives Considered

The RFA requires an agency to describe any significant alternatives that it has considered in reaching its 
proposed approach, which may include the following four alternatives (among others): (1) the 
establishment of differing compliance or reporting requirements or timetables that take into account the 
resources available to small entities; (2) the clarification, consolidation, or simplification of compliance or 
reporting requirements under the rule for small entities; (3) the use of performance, rather than design, 
standards; and (4) an exemption from coverage of the rule, or any part thereof, for small entities.215 In 
this proceeding, our proposals are consistent with (2), in that our goal is making our RF rules more 
consistent and clarifying certain areas that have created confusion in the past.  In addition, due to our 
revisions in our policy on categorical exclusions, we are providing exemptions from routine RF 
evaluation for many small entities that should reduce the overall impact on small entities (see number 4 
above). 

F. Federal Rules that May Duplicate, Overlap, or Conflict With the Proposed Rule

None.
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APPENDIX G

List of Commenters

COMMENTS

(1) American Petroleum Institute (API)
(2) AT&T Corporation (Kimberly Kantner)
(3) Broadcast Signal Lab, LLP (BSL)
(4) Cellular Telecommunications and Internet Association (CTIA)
(5) Cingular Wireless LLC (Cingular)
(6) Cisco Systems, Inc. (Cisco)
(7) Cohen, Dippell and Everist, P.C. 
(8) The EMR Network
(9) The EMR Policy Institute
(10) Dell Inc. (Dell)
(11) Ericsson, Inc., and SONY Ericsson Mobile Communications, Inc. (Ericsson)
(12) Dave Fry, Intermec
(13) Garmin International, Inc. 
(14) Global RF Solutions (Global)
(15) Hammett and Edison, Inc. 
(16) Hatfield and Dawson Consulting Engineers, LLC (Hatfield and Dawson)
(17) IEEE Local and Metropolitan Area Networks Standards Committee, IEEE 802 (IEEE 802)
(18) Information Technology Industry Council (ITI)
(19) IT’IS Foundation, Dr. Niels Kuster (IT’IS)
(20) Itron, Inc. (Itron)
(21) Dr. Ronal W. Larson
(22) Jim Martin
(23) Roger J. Mattson, Ph.D.
(24) Motorola, Inc. (Motorola)
(25) John Moulder, Ph.D., Medical College of Wisconsin
(26) National Association of Broadcasters (NAB)
(27) Neviana Nikoloski (for IT’IS Foundation)
(28) Nokia, Inc. (Nokia)
(29) palmOne Inc. (palmOne)
(30) Pinnacle Telecom Group (Pinnacle)
(31) Qualcomm, Inc. (Qualcomm)
(32) RF People, Tim Noyes (1)
(33) RF People, Tim Noyes (2)
(34) RF People, Davidson Scott (1)
(35) RF People, Davidson Scott (2)
(36) RF People, Davidson Scott (3)
(37) RF People, Davidson Scott (4)
(38) RF People, Davidson Scott (5)
(39) RF Safety Solutions, Richard Strickland
(40) RSI Educational Foundation (RSI) (1)
(41) RSI (2)
(42) Dr. Dina Simunic
(43) Sirius Satellite Radio, Inc. (Sirius)
(44) Southern Communications Services, Inc. & Southern Company Services, Inc. (Southern)
(45) Sprint Corporation (Sprint)
(46) T-Mobile USA, Inc. (T-Mobile)
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(47) Telecommunications Industry Association (TIA)
(48) Vocollect, Inc. (Vocollect)
(49) Wi-Fi Alliance (Wi-Fi)
(50) Winstar Communications, LLC (Winstar)
(51) Wireless Communications Association International, Inc. (WCA)
(52) Holland & Knight LLP
(53) IBM
(54) Mobile Computing GBU, IPSG
(55) University of Rome La Sapienza

REPLY COMMENTS

(1) Margaret Brown
(2) Cisco 
(3) Cohen, Dippell and Everist, P.C.
(4) Dobson Communications Corp. (Dobson)
(5) The EMR Network
(6) Hammett and Edison, Inc.
(7) IT’IS
(8) Motorola
(9) palmOne
(10) PCIA – The Wireless Infrastructure Association (PCIA)
(11) Qualcomm
(12) Richard A. Tell 
(13) Southern
(14) T-Mobile 
(15)

EX PARTE & LATE-FILED COMMENTS

(1) APREL Laboratories and Spectrum Sciences Institute (APREL)
(2) Bluetooth SIG, Inc. (Bluetooth SIG)
(3) CTIA (1)
(4) CTIA (2)
(5) CTIA (3)
(6) CTIA (4)
(7) Cisco (1)
(8) Cisco (2)
(9) Cisco (3)
(10) Dell
(11) Food and Drug Administration, Center for Devices and Radiological Health (FDA)
(12) Angela Flynn
(13) Hammett and Edison, Inc.
(14) Hatfield and Dawson
(15) Hitachi Data Systems (Hitachi)
(16) Motorola (1)
(17) Motorola (2)
(18) National Assoc. of Radio and Telecommunications Engineers, Inc. (NARTE)
(19) Novatel (1)
(20) Novatel (2)
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(21) palmOne
(22) PCIA – The Wireless Infrastructure Association (PCIA) (2)
(23) PCIA (2)
(24) Qualcomm (1)
(25) Qualcomm (2)
(26) Qualcomm (3)
(27) Qualcomm (4)
(28) Qualcomm (5)
(29) Qualcomm (6)
(30) Qualcomm (7)
(31) Qualcomm (8)
(32) Qualcomm (9)
(33) RF People, Tim Noyes (1)
(34) RF People, Tim Noyes (2)
(35) RF People, Davidson Scott (1)
(36) RF People, Davidson Scott (2)
(37) TCB Council
(38) TIA
(39) Towerswitch, LLC (1)
(40) Towerswitch, LLC (2)
(41) T-Mobile (1)
(42) T-Mobile (2)
(43) XM Radio Inc.
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APPENDIX H

Summary of Comments and discussion on Non-Action Topics from the
2003 Notice of Proposed Rulemaking

1. Localized SAR Summation for Evaluation of Multiple Portable Transmitters

Summary.  We requested information on techniques to sum SAR due to multiple transmitters in portable 
devices.  SAR is intended to be the total due to all relevant transmitters, and summation of SAR for 
multiple transmitters is implicit in our rules.  Based on the record and our experience in the equipment 
authorization program we choose not to modify the rules and instead will continue to provide informative 
procedural guidance through the OET Laboratory Division Knowledge Database (KDB).

Original Proposals.   In the Notice, we discussed issues relating to the evaluation of specific absorption 
rate (SAR) in RF devices with multiple transmitters.1  We noted that when multiple RF transmitters 
operate simultaneously in a device, they typically use different frequencies and that evaluation of 
compliance for each device is dependent on the specific transmitter frequencies involved.  We stated that 
a convenient way to evaluate the SAR of a single device with multiple transmitters using present 
measurement systems is to add together the SAR values individually obtained for each transmitter in 
order to estimate the total SAR for a given device.  At the same time, we recognized that this procedure 
would generally overestimate true RF exposure levels from such devices.  Nonetheless, in the absence of 
any specific procedure developed by expert organizations, we proposed to specify that the maximum RF 
exposure levels of all transmitters and associated antennas within a single portable device that could 
functionally transmit at the same time be added together in order to determine RF exposure values for the 
device.  However, we also requested comment on whether it would be appropriate and practical with 
present SAR measurement systems to sum the SAR values at individual evaluation grid points prior to 
computing the 1-g average SAR, as opposed to simply summing the 1-g averaged SAR values of each 
transmitter.  Different results could be obtained depending on which method is used.

Comments.  Many commenters who addressed this issue are in agreement that adding individual SAR 
values for each transmitter should be allowed as an option for evaluating total exposure,2 even though 
such a procedure is likely to overestimate actual SAR in many cases.  Other commenters found this 
procedure to be unacceptable or noted that alternative methodologies are being developed.3  CTIA and 
others urged the Commission also to allow an option whereby SAR distributions – rather than maximum 
SAR values – from different transmitters are added, such as a method provided in a then-draft standard 
being developed by IEC TC106, PT 62209.4  APREL further urged the Commission to accept alternative 
methodologies in future rule-makings, such as the one included in IEC standard 62209-1, since these 
techniques were still under development.5  Nokia agreed that adding SAR values together, as proposed, 
should be allowed where more accurate methodologies are not available, since this procedure will 
consistently provide a conservative total SAR.  However, rather than the alternative “grid point” approach 
mentioned in the Notice, which Nokia claimed would needlessly require time and resources from SAR 
                                                     
1

See Notice of Proposed Rule Making, ET Docket 03-137, Proposed Changes in the Commission’s Rules Regarding 
Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003) at para. 31.

2
See CTIA comments at 10-11; IEEE 802 comments at 7; Motorola comments at 8-9; Nokia comments at 6-7; 

PalmOne reply comments at 4; T-Mobile comments at 16; TIA comments at 10; Vocollect comments at 6-7; Wi-Fi 
comments at 9.

3
See APREL reply comments at 4; Cisco comments at 11-12; Dell comments at 3; Ericsson comments at 6-7.

4
See CTIA comments at 10-11; Dave Fry comments at 1; Ericsson comments at 6-7; ITI comments at 7-8; Motorola 

comments at 8-9.

5
See APREL reply comments at 4.
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measurement system manufacturers, Nokia suggested the alternative of performing individual SAR tests 
on all transmitters and basing total SAR evaluation on the addition of area scan distributions.6  The TIA 
advocated a similar approach as providing greater accuracy.7

According to Vocollect, Inc. (Vocollect), the two approaches discussed in the Notice:  simple 1-g SAR 
summation or a grid point approach, should usually give similar results.8  However, Vocollect maintained 
that when one transmitter in a given device uses significantly higher power than other transmitters in the 
same device, only the higher-powered transmitter should be evaluated, since the contributions of the 
others would be negligible.  Vocollect suggested that the Commission not require SAR testing of 
transmitters whose combined power is less than 10% of the most powerful transmitter in the device.

Cisco noted that unless antennas within a host device are co-located or located within a distance of two to 
three times the dimension of the largest antenna, the body does not absorb RF energy in the same 
location, and the multiple devices thus do not compound the SAR at any location on or in the body.  
Cisco suggested that, in such situations, testing for compliance with the SAR rules should be required 
only for antennas of differing physical characteristics; i.e., there is no need to test two or more identical 
antennas.  Cisco also proposed that the Commission require, when necessary, SAR evaluation only for 
those channels that radiate “maximum power.”9

Discussion.  We agree with commenters that there may be multiple valid ways to determine SAR from 
co-located transmitters operating simultaneously.10  SAR as defined in the literature is clearly the total 
SAR due to all relevant transmitters and summation of SAR for multiple transmitters is implicit in our 
rules.11  In view of the technical comments provided, where we have not taken action already, the KDB 
guidance will continue to be revised to further clarify SAR summation techniques based upon 1-gram-
averages.  Other accepted procedures will be incorporated into the KDB once the feasibility and reliability 
of such procedures are established and measurement methodologies are developed.  These procedures 
potentially include each and all of the alternatives proposed by commenters outlined above and methods 
presently being considered by standards-developing organizations such as International Electrotechnical 
Commission Technical Committee 106.  Acceptable alternatives have been specified in updated versions 
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See Nokia comments at 6-7.

7
See TIA comments at 10.

8
See Vocollect comments at 6-7.

9
See Cisco comments at 11-12.

10
Exposures due to multiple transmitters are considered “simultaneous” if these exposures occur in the same time 

averaging period.  For example, for two variable power consumer transmitters averaged over the same source-based 
time averaging period, the exposure based on the time-averaged SARs must be summed even though either 
transmitter may not necessarily be transmitting at the same instant.  In principle, time averaging periods up to 30 
minutes could be required; however, shorter time averaging periods less than 30 minutes are permitted, and in fact 
are required for mobile and portable consumer devices, to avoid redundant or repetitive measurements, provided that 
measurements performed using a shorter time averaging period result in the maximum aggregate time-averaged 
SAR of the multiple transmitters being summed (i.e., accounting for maximum duty cycle, maximum transmitted 
power, overlapping transmission, etc.).  Alternatively, short time averaging periods (e.g., over one pulse at 
maximum power) may be selected to conservatively measure SAR and avoid the need to sum SARs from multiple 
transmitters during non-overlapping transmission.

11
See 47 CFR § 2.1093(d).
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of OET Laboratory Division publications, including procedures to identify co-located simultaneous 
transmission conditions for SAR evaluation and test reduction or exclusion.12

2. Modular Transmitters Installed in Various End-Use Products

Summary.  In the Notice, we proposed grouping of transmitter modules as used in various devices into 
three classes (cell phones, laptops, and PDAs), intended to reflect different exposure conditions and 
spatial relationships of transmitters to different parts of the body.  However, these classifications have 
been overtaken by the ongoing evolution of communications products that have a wide variety of designs 
and capabilities.   OET Laboratory guidance and intervening rule changes have addressed exposure issues 
particular to modules. Also, our general exemption proposals in the Further Notice apply equally to 
modules and other transmitters that may be installed in a single device making specific rules for modular 
exemption unnecessary.

Background.  Transmitter modules are designed for installation in a variety of products, either by product 
manufacturers, OEM integrators, or as after-market accessories installed by users.  Many of these licensed 
and unlicensed modules or module-like transmitters can be either permanently installed internally in host 
devices such as laptop computers by system integrators or temporarily installed externally as plug-in 
cards or USB dongles.  Key RF exposure issues for modules include:  (1) the fact that the host mechanical 
environment and installed separation distance from the body, which both affect SAR, may not be known 
on approval; and (2) modules are often operated at the same time as other transmitters within the host, 
which can change the overall SAR distribution or exceed the exposure limit.  

Modular device technology and modular RF exposure policy and procedures have both progressed 
significantly since issuance of the Notice.  Since the Notice, a rule making creating section 15.212 has 
defined general requirements for modular transmitters13 and the Laboratory has published and 
implemented streamlined test reduction and evaluation procedures in response to requests for more 
detailed guidelines to appropriately manage the number of SAR measurements that are required for 
complex multiple transmitter configurations and to allow TCB approval of most devices.14   Section 
15.212(a)(1)(viii) requires that modular transmitters must comply with any applicable RF exposure 
requirements in their final configuration and section 15.212(b) provides for limited modular approval 
“where compliance with RF exposure rules is demonstrated only for particular product configurations.”  
Limited modular approval requires the applicant to state how it will ensure compliance of the end 
product.  In the past, we have categorically excluded the majority of Part 15 devices from routine RF 
evaluation (except for Unlicensed Personal Communications Service, Unlicensed National Information 
Infrastructure, and millimeter wave devices); however, for section 15.247 modular transmitters using 
IEEE 802.11, we have required RF evaluation on a case-by-case basis due to power and proximity to the 
body as 802.11 products and technologies continue to evolve.15  While we include this section on modular 
transmitters to support a complete discussion of the record, we will not take further action with respect to 
modular transmitters at this time.

                                                     
12

Recent procedures provided by the FCC Laboratory have already taken into consideration both the 1-g and grid-
point summing methods. Since the grid-point summing method has measurement constraints and is very time-
consuming, the Laboratory has also provided additional test reduction criteria in different test procedures to 
streamline SAR simultaneous transmission requirements.

13 After release of the Notice, the Commission codified procedures in § 15.212 in Public Notice DA 00-1407, 15 
FCC Rcd 25,415 (2000).

14
See documents at the FCC Equipment Authorization website at: http://www.fcc.gov/oet/ea/.

15
In accordance with §1.1307(c) and (d) of our rules (47 CFR § 1.1307(c), (d)).
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Original Proposals.  In the Notice, we made several proposals and requested comment and information 
regarding rules and guidelines for approval of modular transmitters for ensuring compliance with our RF 
exposure limits.  In particular, manufacturers desired a protocol under which a module may be approved 
on a “host-independent” basis so that it can be used in different hosts without subjecting the host devices 
to new or additional RF exposure evaluation.  Moreover, general or generic host-independence is the 
defining characteristic of an unlimited modular transmitter approval.  We proposed general requirements 
in order to establish host-independence for any type of host for a given module; such modules are referred 
to as generic modules.  We asked for comment on whether the standard power threshold (100 mW peak) 
would be suitable for generic modules.  We sought comment on whether we should require measurements 
in certain typical host device configurations or whether we should permit physically similar 
configurations under our permissive change rules, and if a permissive change would be allowed, whether 
it should be Class I or II.16

We recognized in the Notice that specific categories of hosts have different operating characteristics that 
could influence the RF exposure potential of an installed module.  Accordingly, we proposed to adopt 
distinct RF exclusion and evaluation criteria for section 15.247 modules that would only be installed in 
one of three specific categories of hosts.  These categories were: (1) radiotelephones, (2) laptop 
(notebook) computers and (3) personal digital assistants (PDAs).  For radiotelephones, pagers, and other 
devices that are used in close proximity to the head or body, we proposed that we would not require SAR 
evaluation subsequent to the addition of any modular transmitter that operates at or below 2 mW (peak 
radiated or conducted output power).  For transmitting modules that are added to the keyboard section of 
a laptop computer, we proposed that any modular RF transmitter need not undergo RF exposure analysis 
if it operates at less than 10 mW (peak radiated power).  For transmitting modules where the radiating 
element is to be mounted in the screen portion of a laptop, we proposed that when the radiating element 
will be more than 20 cm from the user’s body, we would permit a power level up to 200 mW without 
requiring an RF evaluation.  We proposed that for transmitter modules designed to be incorporated into a 
handheld PDA, we would use a threshold value of 25 mW for exclusion from routine SAR evaluation for 
a PDA that is used exclusively as a handheld device.  For PDAs that can be used in contact with the head 
or worn against the body, we proposed to use the same 2 mW threshold for additional transmitting 
modules that we proposed for modules used in mobile phones.

Comments.  Generic Modules: Ericsson, Motorola, and the Information Technology Industry Council 
(ITI) were generally supportive of the 100 mW exclusion threshold of generic modules in certain 
configurations and exposure conditions.17 Cisco claimed the 100 mW exclusion threshold is overly 
restrictive and FDA requested an explanation for a basis and were critical of the exclusion threshold of 
generic modules.18  Vocollect offered data in support of a 125 mW threshold instead of the proposed 
exclusion threshold power.  APREL, IT’IS, and Dr. Dina Simunic provided SAR calculations and data to 
argue  that the proposed exclusion threshold would exceed our SAR limit in certain situations.19  
Motorola, CTIA, PalmOne, Ericsson IEEE 802, Wi-Fi, and others generally supported use of the 
permissive change rules as a basis to allow the use of previously authorized modules in new host devices,
20 accounting for measurement uncertainty,21 and supported conditioning an initial grant to configurations 
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See 47 CFR § 2.1043 for description of permissive changes.
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See Ericsson comments at 4; Motorola comments at 5-8; CTIA comments at 8-9; ITI comments at 7.

18
See Cisco comments at 9-10; FDA comments at 1.

19
See APREL comments at 4; IT’IS reply comments at 1; Dr. Simunic comments at 2.

20
See PalmOne comments at 2; Ericsson comments at 5; IEEE 802 comments at 6; Wi-Fi comments at 7; Motorola 

comments at 6; CTIA comments at 9; Vocollect comments at 8.

21
See Motorola comments at 7; CTIA comments at 10; PalmOne comments at 2; PalmOne reply comments at 2.
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where the host device is physically similar.22  TIA and Ericsson recommended that if such modules 
cannot be used simultaneously there should be no limit on the number of transmitters than can be added 
without re-evaluation.  Qualcomm, Dell, Inc. (Dell), HP, Novatel Wireless, Inc. (Novatel), and PalmOne 
asked that considerations for modules apply to both licensed and unlicensed devices.23  Hitachi Data 
Systems (Hitachi) and Novatel endorsed in part Qualcomm’s proposal to provide for an expedited and 
streamlined approach to licensed modular approvals.24

Radiotelephones:  Many commenters thought that the proposed 2 mW threshold for modules added to 
radiotelephones is too conservative.25  Others suggested various alternative values above the proposed 
threshold.26 ITI believed that having a variety of exclusion thresholds based on the type of device will 
create confusion for Test Certification Bodies (TCBs), as well as for manufacturers.27  PalmOne 
maintained that the Commission must be clear on how to handle the following two scenarios:  (1) the new 
SAR value increases less than the level of uncertainty but exceeds the allowed SAR limit; and (2) the 
initial SAR measurement is scaled up, and the scaled value exceeds the allowable SAR limit, while the 
measured result is below the limit.28

Laptop (Notebook) Computers:  Many commenters suggested that the 10 mW threshold for modules 
added to laptops may be overly conservative, proffering instead a higher threshold than that proposed in 
the Notice.29 IEEE 802 proposed to allow multiple modules in a laptop keyboard section when the 
aggregate power of such modules is less than 10 mW.30  Nokia said it agreed with the proposed exclusion 
thresholds for modules in laptop computers31 but noted that the proposed new rules make no reference to 
laptops that have not previously been evaluated for RF exposure, i.e., laptops without built-in 
transmitters.  PalmOne noted that it is the location of the transmitting antenna, rather than the type of 
module, that determines the SAR value and, therefore, should be the major consideration.32  Nokia 
supported the 200 mW exclusion for laptop display screen modules.33

Personal Digital Assistants (PDAs) and Similar Handheld Devices:  Nokia and Ericsson believed that the 
proposed 25 mW exclusion threshold for hand-only exposure is too conservative.34  ITI requested that the 
Commission allow a higher power threshold for PDAs using lower gain antennas and consider PDAs as 
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See also Dell comments at 2; Ericsson comments at 5-6; TIA comments at 8-9.
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See Qualcomm comments at i-ii, 1-4, 9; Dell ex parte at 1; HP comments at 1; Novatel comments at 1; PalmOne 

comments at 4.
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See Hitachi comments at 1; Novatel reply comments at 1.

25
See Ericsson comments at 5-6; Motorola comments at 8.
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See ITIC comments at 5-7.
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See IEEE 802 comments at 7.
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handheld computers.35  For hand-only exposure, Dell suggested using 100 mW instead of the 25 mW 
threshold proposed in the Notice.36  Dell and PalmOne noted that it is difficult to determine when a PDA 
device would be used exclusively as a handheld device or as a handheld and body-worn device.37

Discussion.  With respect to inclusion of licensed modules in the scope of this proceeding, while the 
context of the Notice was Part 15 unlicensed modules, the exposure considerations were general and 
apply equally to licensed modules.  While the Commission introduced the three host categories in the 
Notice, as products and technologies have continued to advance we have moved away from the concept of 
device categories and instead have developed generic policies that are more relevant to today’s products 
and technologies – multiple licensed and unlicensed transmitters capable of simultaneous transmission in 
varying hosts.  In the course of this proceeding, the specific three categories of hosts and associated 
exclusion powers proposed in the Notice have been overtaken with the general power exemption 
thresholds proposed in the Further Notice below in this proceeding and dealing with these types of hosts 
individually in the rules is unnecessary.  Aside from power exclusion, the remaining issues specific to 
modular transmitters are primarily procedural and administrative; for example, the FCC Laboratory can 
handle permissive changes, OEM integration, and user operating/installation issues within the broad 
scope of the current rules.

3. Spatial Averaging for Fixed Transmitters as a Valid Approach to be Considered in a Future 
Revision of OET Bulletin 65

Summary.  We requested information on techniques and the fundamental validity of spatial averaging as 
an approach to evaluating compliance with field intensity limits at fixed transmitter sites.  Spatial 
averaging is not codified in our rules and we did not propose any changes to our rules in the Notice.  
However, the concept of spatial averaging is described briefly in OET Bulletin 65.  After full 
consideration, we are not adopting specific guidelines in our rules with respect to spatial averaging at this 
time.  However, we intend to update OET Bulletin 65 based on the information received with 
consideration of SAR as a primary compliance metric.

Original Proposal.  Compliance with the Commission’s MPE limits for fixed antennas is based on the 
concept of averaging power density or field strength squared over a prescribed area, as recommended in 
IEEE and NCRP standards and publications.38  There can be situations where a highly localized (“spatial 
peak”) field intensity exceeds our MPE limits near an antenna where public or worker access is possible, 
while a spatially-averaged measurement over a larger area indicates compliance.  It is possible that such 
localized “hot spots” could lead to SAR values in the body of a nearby person that exceed the partial-body 
value for SAR adopted by the Commission while not exceeding the whole-body limit.  This can be 
relevant for exposures from both fixed antennas and antennas associated with mobile devices since our 
rules also allow evaluation of exposure in terms of field strength or power density.  Accordingly, we 
asked for comment on whether spatial averaging is appropriate in these circumstances.

In the Notice, we did not make any specific proposals regarding spatial averaging, rather we asked for 
comment on the best way to ensure compliance in these situations, other than requiring burdensome SAR 
evaluations for localized and/or whole-body SAR, which could be impractical and costly.  We requested 
comment on the issue of when spatial averaging of exposure is appropriate and how to deal with localized 
exposure in situations where spatial peak measurements may exceed the MPE limit values.
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We also asked for comment on procedures for averaging spatially over the whole body.  Current 
procedures involve averaging readings made in specific locations representing the position of the whole 
body of a potentially exposed person.  Slightly different procedures have been suggested for situations in 
which single emitters are present and those in which multiple emitters are present and no single RF source 
predominates.  We asked for comment on this approach, including whether using the maximum of several 
readings taken with the measurement probe in different orientations would be more appropriate.  We 
asked whether the Commission should adopt or recommend a specific technique or procedure for whole-
body spatial averaging to determine compliance with the exposure limits and, if so, what technique or 
procedure we should adopt.  We suggested that such guidance could be issued in the form of a Public 
Notice or could be incorporated into a new edition of OET Bulletin 65.

Comments.  Many commenters agreed that spatial averaging of RF exposure is not appropriate in close 
proximity to RF sources.  They provided a variety of recommendations regarding, first, when spatial 
averaging should be invoked or required and, second, how it should be performed when appropriate.  On 
the primary issue of whether spatial averaging is adequate to ensure compliance with the partial-body 
SAR limits, there appears to be agreement that whole body spatial averages are not appropriate in all 
circumstances, particularly those involving partial body exposure close to transmitting antennas.

Pinnacle Telecom Group (Pinnacle) supported the position that spatially-averaged measurements are not 
appropriate in areas very close to antennas (such as on a rooftop), because exposure is not truly “whole-
body.”39  Pinnacle believes that this issue is best addressed in a future revision of OET Bulletin 65.  
Pinnacle noted that farther away from such antennas, where the exposure may be closer to whole-body, 
spatial peak measurements may overstate whole-body exposure, but peak measurements are still typically 
low enough to demonstrate compliance.  Therefore, Pinnacle suggested simply requiring spatial peak 
measurements in a rooftop environment.  It said that this method is easy to apply in practice and is 
consistent with a conservative approach to RF safety.  RF People made a similar suggestion for 
considering use of spatial peak readings.40  In addition, RF People suggested that, in situations where 
whole-body averaging may not be appropriate, averaging could be carried out over smaller regions of the 
projected area of the whole-body, with the maximum of these averages used for demonstrating 
compliance.

Richard Strickland of RF Safety Solutions (Strickland) said that a serious misuse of spatial averaging 
occurs when an individual is exposed to a very strong RF field over only part of his or her body when in 
close proximity to an antenna.41  An example of this is when a tower climber is located on the tower with 
his or her head in the aperture of a high-power broadcast antenna.  Strickland noted that a similar situation 
can occur near the panels of sector antennas used for wireless telecommunications, although the field 
levels from these systems would be expected to be much lower.  On the other hand, Strickland pointed 
out, for microwave sources having very high power levels, the risk to the eyes may be greater.  Strickland 
maintained that, when appropriate, spatial averaging can significantly reduce the level of measurement 
uncertainty and that spatially-averaged measurements will be significantly less variable and more 
meaningful than spatial peak measurements.

Cisco agreed that there can be situations where spatially-averaged measurements may indicate 
compliance while localized exposures could lead to SAR values that exceed partial-body limits (but not 
whole-body limits).42  Under these circumstances, Cisco believed that the best way to ensure compliance 
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is by use of computational modeling supported by adequate documentation.  It pointed to a study by 
Professor Om Gandhi that illustrates how this technique can be used to evaluate compliance.43

The IT’IS Foundation stated that its evaluations of plane-wave conditions indicated that current MPE 
limits are inconsistent with spatial peak SAR limits.44  Therefore, IT’IS maintained that spatial averaging 
is not advisable.  Until more data are available, IT’IS recommended the use of “non-averaged spatial peak 
SAR values” for demonstrating compliance with spatial peak SAR values.  It also noted that compliance 
can only be reliably demonstrated in the near field of a transmitter if both incident electric and magnetic 
fields are measured and compared with MPE limits.  The FDA commented that it is important to ensure 
that the partial-body limit not be exceeded and it urged the Commission to provide more information on 
how to ensure compliance.45  T-Mobile USA, Inc. (T-Mobile) supported consideration of both spatial and 
time averaging to determine compliance with MPE limits, but only for occupational/controlled exposure 
situations.46

Hammett and Edison, Inc. (Hammett and Edison) believed that spatial averaging does not have to be part 
of a typical compliance survey.47  It maintained that for many situations spatial peak measurements are 
sufficient to determine compliance, since the spatial average cannot exceed the spatial peak.  Therefore, 
Hammett and Edison recommended that the Commission not require spatial averaging in circumstances 
where compliance can be demonstrated using spatial peak measurements.

With respect to the secondary issue regarding how spatial averaging should be performed when 
appropriate, there were comments on technique, uncertainty and repeatability, and more general 
measurement issues.  Hammett and Edison noted that a variety of procedures may be used but submitted 
that there is no guidance as to which is best.  It stated that results using various techniques can differ by 
more than 1 dB, and it maintains that use of the vertical line method, mentioned in the Notice, is not a 
whole-body average.48  Hammett and Edison recommended that the Commission adopt the technique 
described by the Canadian government’s Safety Code 6, which specifies spatial averaging over a planar 
region at the torso level, while also allowing use of alternative techniques, including the current vertical-
line method for “non-critical” surveys.  To ensure a conservative result, Hammett and Edison 
recommended that spatial peak measurements be made while varying the orientation of the operator and 
instrument probe, with the center of the probe held at a fixed location, in order to determine the 
orientation that results in the highest reading.  It continued that the spatial average should then be made in 
this orientation from 20 cm above ground to a height no greater than 2 meters.  To prevent perturbation of 
the probe due to the ground, Hammett and Edison suggested that it is not appropriate to make 
measurements within 20 cm of the ground.

Strickland pointed out that fields at complex sites can vary dramatically over small distances in any 
direction.  He noted that it is often necessary to perform at least five spatially-averaged measurements in 
the same location to be confident of a reasonably accurate evaluation.  He suggested that if an initial 
evaluation in one position indicates that field levels are close to the MPE limits, four to five spatially-
averaged measurements should be made with the operator standing in one position and then repeated in a 
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minimum of four different positions.  He believed that if the results are within 10 percent of the mean 
value, then the evaluation is reasonably accurate.

Richard A. Tell (Tell) also stressed the need for multiple measures of spatial averages in the field, 
especially when strong VHF fields are being measured and when they are vertically polarized.49  He 
submitted results of studies showing that measures of spatially-averaged fields can vary by as much as a 
factor of five, depending on orientation of the observer.  Tell believed that the mean value of multiple 
spatial averages is a better estimator of an unperturbed field than any single measurement.  He suggested 
a series of spatially averaged measurements be performed using four to eight different orientations, or 
alternatively, at least four measurements, spaced 90 degrees apart, may be sufficient.  But, he noted, when 
the overall average is close to the actual MPE limit, it becomes more important to use a greater number of 
measurements to obtain the mean value.  Tell recommended that the repeatability of measurements be 
documented for compliance purposes.  This can be accomplished, he suggested, by performing repeated 
measurements at a specific location and calculating the standard deviation, expressing the result as 
percentage of the overall mean value.

Tell reported his observation that it is not reasonable to expect better than about 8% repeatability in 
making a spatially-averaged measurement and that variability in measurement results increases with the 
complexity of a site.50  For this reason Tell recommended a simple, straight, vertical line method for 
performing a spatial average as the method that will generally be the least susceptible to variation over 
repeated measurements.  He suggested that vertical line spatial averages be determined from near ground 
to a height of six feet.

Several commenters referred us to IEEE Standard C95.3-2002 for guidance on these issues.51  Motorola 
contended that if there are areas where this standard is unclear or requires interpretation, the Commission 
should bring this to the attention of the IEEE before adopting its own specific techniques or procedures 
through rule-making.  The C95.3 standard deals mainly with the secondary issue of how spatial averaging 
should be defined and performed when appropriate.  It does not address in detail the primary issue of the 
appropriateness and limitations of spatial averaging with respect to localized SAR compliance.

Discussion.  Spatial averaging is an evaluation issue and as such is not covered in our rules; it is generally 
described in OET Bulletin 65 and we do not intend to change this approach.  Nonetheless, the comments 
we received are very helpful.  They have been discussed here to illuminate our considerations as we 
develop recommendations in a revised version of OET Bulletin 65.  We may also develop a supplement to 
OET Bulletin 65 to provide guidelines on appropriate field measurement techniques to use when 
evaluating exposure in terms of field strength and/or power density.  This approach will provide greater 
flexibility with respect to future modifications to procedures that may be recommended over time by 
expert standards organizations, and we wish to maintain flexibility in our ability to promptly implement 
such modifications.

We plan to provide guidance in OET Bulletin 65 that will ensure safety and also provide for repeatability 
of measurements to the greatest extent possible.  Until more specific guidance is given in OET Bulletin 
65, we caution that at locations close to antennas where spatial averaging may not be appropriate (because 
the localized SAR limit may be exceeded), the spatial peak field should be used to determine compliance.  
The peak value will always be greater than or equal to the average and thus conservative for determining 
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compliance.  The Commission will continue the practice for routine enforcement activities near fixed RF 
sources of performing linear spatial averages at frequencies less than 6 GHz and using spatial peak power 
density at frequencies above 6 GHz.  If it becomes clear in specific cases that the local SAR may exceed 
limits, the Commission may require the use of spatial peak field measurements.

Revisions to OET Bulletin 65 will specifically address measurement uncertainty and repeatability.  For 
example, the suggestion offered by Richard Tell for reporting the standard deviation of a measurement 
survey has merit and we will consider it in developing our revision.  We also herein indicate and intend to 
reiterate in a future revision of OET Bulletin 65 that parties making measurements have the option of 
performing spatial peak measurements in lieu of spatial averages in any circumstance, since compliance 
with peak measurements will always be more conservative than compliance with average values.  The 
comments of Hammett and Edison, Strickland, and others regarding the various techniques available for 
spatial averaging are informative and will be used in recommending procedures that will be technically 
supportable and will reduce measurement uncertainty to the greatest degree possible consistent with 
current knowledge of these matters.

The IEEE Standard C95.3-2002, which some commenters support, does not provide sufficient 
information on the rationale for spatial averaging to resolve the primary issue of SAR compliance we 
raised in the Notice.  For example, whole-body spatial averaging over an area significantly larger than the 
whole body of some persons including children may not ensure SAR compliance in all situations.  
However, as suggested by Motorola, we will consider requesting interpretations or clarifications from the 
IEEE as necessary, including additional guidance from the IEEE with respect to averaging under partial-
body exposure conditions.  We are aware of and will consider the more recent IEEE Standard C95.1-
2005, which addresses some of the limitations of spatial averaging, defining frequency-dependent spatial 
averaging areas and explicit spatial peak field limits.  We will also consider the recent activity pertaining 
to spatial averaging in the deliberations of IEC’s wireless base station evaluation project 6223252 and 
recent research on the validity of spatial averaging with respect to SAR compliance.53

4. Local Zoning Concerns

Summary.  Although not specifically raised in the Notice, commenters addressed the issue of the extent 
that preemption permits state and local governments to require additional technical showings 
demonstrating compliance with our exposure limits that go beyond those outlined in the Local Official’s 
Guide.  We reiterate our policy that certain requests by state or local governments for additional technical 
showings or other similar requirements may be unnecessarily burdensome on personal wireless service 
providers.

In the course of this proceeding, several parties have commented that local jurisdictions, apparently 
unaware of the extent of Federal Government preemption in the area of RF safety, have promulgated 
ordinances or zoning regulations that require local personal wireless service providers to provide detailed 
technical showings of their compliance with our exposure limits (without regard to our criteria for 
categorically excluding sites where there is no reason to believe an exposure issue exists) or to have their 
cell sites evaluated by an outside party at the company’s expense.54  In many cases, they alleged, such 
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International Electrotechnical Commission, Technical Committee 106, Project 62232.

53
See Findlay, R. P. and Dimbylow, P. J., Spatial Averaging of Fields from Half-Wave Dipole Antennas and 

Corresponding SAR Calculations in the NORMAN Human Voxel Model Between 65 MHz and 2 GHz, Physics in 
Medicine and Biology, 54 2437-2447, 2009.  See also Findlay, R. P. and Dimbylow, P. J., Calculated SAR 
distributions in a human voxel phantom due to the reflection of electromagnetic fields from a ground plane between 
65 MHz and 2 GHz, Physics in Medicine and Biology, 53 2277-2289, 2009.

54
See T-Mobile ex parte (dated Nov. 18, 2004) at 2, 4, 6-7, 11-16 and 19; T-Mobile Supplemental ex parte (dated 

Dec. 10, 2004) at 1-3; T-Mobile Second Supplemental ex parte (dated Dec. 23, 2005) at 1, 6-10, 21 and 24 ; CTIA 
(continued….)
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evaluations are required on a recurring basis.55  These parties requested that the Commission clarify and 
reaffirm that the Commission has exclusive authority in determining whether personal wireless service 
transmitters are compliant with its RF exposure rules and that local governments with concerns about 
licensee compliance must raise those matters with the Commission.56

Discussion.  Section 332(c)(7)(B)(iv) of the Communications Act provides that “[n]o State or local 
government or instrumentality thereof may regulate the placement, construction, and modification of 
personal wireless service facilities on the basis of the environmental effects of radiofrequency emissions 
to the extent that such facilities comply with the Commission's regulations concerning such emissions.”57  
Pursuant to section 332(c)(7) of the Communications Act and consistent with the Commission’s general 
authority to regulate the operation of radio facilities,58 the Commission, in the RF Procedures Report and 
Order in WT Docket No. 97-192, found that state and local governments are “broadly preempted from 
regulating the operation of personal wireless service facilities based on RF emission considerations.”59  A 
local government, for example, “may not require a facility to comply with RF emissions or exposure 
limits that are stricter than those set forth in the Commission’s rules and it may not restrict how a facility 
authorized by the Commission may operate based on RF emissions or any other cause.”60  State or local 
authority with respect to personal wireless service facilities is limited to regulation of the placement, 
construction, and modification of such facilities.61

In the RF Procedures Report and Order, the Commission also considered the extent to which state and 
local governments are permitted to request that wireless service providers demonstrate compliance with 
the Commission’s RF exposure guidelines.62  The Commission recognized the need to balance the state 
and local governments’ “legitimate interest in ascertaining that facilities will comply with the RF 
exposure limits set forth in [the Commission’s] rules” and the carriers’ concerns that “certain 
requirements related to demonstrating compliance can be unnecessarily burdensome.”63  The Commission 
decided that a binding rule governing demonstrations of compliance was not necessary.64  The 
(Continued from previous page)                                                            
ex parte (dated Jan. 11, 2005) at 1; CTIA Supplemental ex parte (dated Jan. 28, 2005,) at 1-4, 11, 13, 20, 25, 27-32, 
34-37, 42 and 44; PCIA reply comments at 2, 9, 12 and 15-16; PCIA ex parte (dated Nov. 18, 2004) at 1.

55
See T-Mobile ex parte (dated Nov. 18, 2004) at 13 and 16; T-Mobile Second Supplemental ex parte (dated Dec. 

23, 2005) at 1 and 9-10; CTIA Supplemental ex parte (dated Jan. 28, 2005) at 4, 28-29, 34 and 36; PCIA reply 
comments at 4, 9 and 15.

56
See T-Mobile ex parte (dated Nov. 18, 2004) at 2; T-Mobile Supplemental ex parte (dated Dec. 10, 2004) at 1-2; 

T-Mobile Second Supplemental ex parte (dated Dec. 23, 2005) at 1-2; CTIA ex parte (dated Jan. 11, 2005) at 1-2; 
CTIA Supplemental ex parte (dated Jan. 28, 2005) at 1-3; PCIA reply comments at 4.

57
47 U.S.C. § 332(c)(7)(B)(iv).

58
47 U.S.C. § 301.

59
Procedures for Reviewing Requests for Relief From State and Local Regulations Pursuant to Section 332(c)(7)(B)(v) 

of the Communications Act of 1934, Report and Order, 15 FCC Rcd 22821 (2000) (“RF Procedures Report and 
Order”).  The Commission’s plenary authority in this area has been upheld by the courts.  See Cellular Phone 
Taskforce v. FCC, 205 F.3d 82, 95-96 (2d Cir. 2000), cert. denied, 531 U.S. 1070 (2001).  But cf. Sprint Spectrum,
283 F.3d 404, 415-422 (2d Cir. 2002) (preemption does not apply to non-regulatory decisions of a local 
governmental entity).

60
Id. at 8.  

61
Id. at 8.

62
Id. at 8-9.

63
Id. at 8.

64
Id. at 9.
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Commission expected that the nonbinding Local Official’s Guide, released jointly with the Local and 
State Government Advisory Committee (LSGAC),65 would facilitate the resolution of many disputes 
regarding demonstrations of compliance with its RF emissions rules, without resorting to litigation or 
other formal dispute resolution and in a manner that would allow personal wireless services to be 
deployed and delivered to consumers as rapidly as possible, while preserving the authority of state and 
local jurisdictions in land use matters and in protecting the public health.66

The principles set forth in the Local Official’s Guide provide a framework for local and state governments 
and wireless service providers to work cooperatively on this issue.67  In particular, these principles
provide guidance to local governments attempting to determine if a radio transmission facility might raise 
compliance concerns by helping local governments readily recognize sites that do not raise RF exposure 
compliance concerns (e.g., through the use of effective radiated power and separation distance tables and 
a checklist to determine categorical exclusions), as well as information for initiating a Commission 
inquiry in instances where a facilities operator is unable to dispel a local government’s concerns about 
compliance.  We note, however, that any substantive determination of compliance with the RF exposure 
rules remains within the exclusive purview of the Commission.68

Where there is a genuine question regarding a site’s compliance with the RF exposure limits, e.g., when a 
site cannot be determined to be compliant using the criteria found in the Local Official’s Guide, the 
Commission indicated that its staff would promptly take all appropriate actions to ensure compliance.  In 
particular, “if a local government were to make a Commission inquiry regarding a site’s compliance with 
RF exposure limits in a case where compliance cannot be readily demonstrated by applying the principles 
set forth in the Local Official’s Guide, [the Commission] would require the operator of the facility to 
provide sufficient information to demonstrate compliance.”69  The Commission also indicated that it 
would consider whether a particular requirement to demonstrate compliance violates section 332(c)(7) in 
a properly filed case.70

                                                     
65

The LSGAC was a body of elected and appointed local, state, and tribal government officials appointed by the 
Chairman of the Commission.  It provided advice and information to the Commission on key issues that concern 
local and state governments and communicated state and local government policy concerns regarding proposed 
Commission actions.  We note that the LSGAC is now the Intergovernmental Advisory Committee (IAC).  See 
Modification of Subpart G, Section 0.701 of the Commission’s Rules, Order, FCC 03-180 (2003).

66
A Local Government Official’s Guide to Transmitting Antenna RF Emission Safety: Rules, Procedures, and 

Practical Guidance (June 2, 2000) (“Local Official’s Guide”).

67
The Local Official’s Guide provides information and voluntary guidance to local governments to facilitate their 

ability to devise reasonable and effective procedures for assuring that antenna facilities located within their 
boundaries comply with Commission limits for human exposure to RF emissions.  It provides, among other things, a 
summary of the RF exposure guidelines and the Commission’s procedures for ensuring licensee compliance and 
enforcing its rules, including brief descriptions of various licensing requirements by type of service.  See RF 
Procedures Report and Order at 8.

68
See 47 U.S.C. § 332(c)(7)(B)(iv); Cellular Phone Taskforce, 205 F. 3d at 95-96; RF Procedures Report and 

Order at 8; see also 5 U.S.C. §§ 502 (forfeiture provisions for violations of Commission rules and regulations).

69
RF Procedures Report and Order at 9.  The provision of such information is consistent with the operator’s 

affirmative obligation to confirm compliance for all facilities that are not excluded.  See 47 C.F.R. § 1.1307(b).  In 
addition, we note that an operator must evaluate and determine compliance for a facility that is otherwise    excluded 
if specifically requested to do so by the Commission.  See 47 C.F.R. §§ 1.1307(c), 1.1307(d); Local Official’s Guide
at 7.

70
Parties seeking Commission review of state or local regulation of personal wireless service facilities based on the 

environmental effects of RF emissions are required to file a request for declaratory ruling pursuant to Section 1.2 of 
the Commission’s rules.  See RF Procedures Report and Order at 5.  These petitions are generally subject to the 
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In summary, we reiterate our position stated in the RF Procedures Notice.71  As discussed above, while 
state and local governments have a legitimate interest in ascertaining that personal wireless service 
facilities will comply with our rules, the Commission has the exclusive authority to determine substantive 
compliance with its RF exposure regulations.72  Given that conformance with our RF exposure rules is a 
condition of any licensee’s authorization,73 certain requests by state or local governments for additional 
technical showings or requirements may be unnecessarily burdensome on personal wireless service 
providers.74  Of course, we do not here adjudicate any particular local ordinance or regulation.  A party 
that seeks Commission review of a specific state or local government regulation on wireless service 
facilities based on RF emission considerations should file a request pursuant to the Commission’s 
declaratory ruling process, as described in the RF Procedures Report and Order.75  Although the 
principles set forth in the Local Official’s Guide are still applicable for individual transmitters, we note 
that we propose in the Further Notice significant changes to our categorical exclusion criteria – which are 
listed in the Local Official’s Guide – and so we will consider a future technical addendum for this guide 
to reflect any changes that are adopted.

(Continued from previous page)                                                            
Commission’s procedures applicable to petitions for declaratory ruling.  Id.; see, e.g., 47 C.F.R. §§ 1.45-1.49 (filing 
procedures) and 47 C.F.R. § 1.1206(a)(3) (permit-but-disclose ex parte status).  However, the Commission, in order 
to accommodate state and local government entities, adopted both a policy for extended pleading cycles and 
additional service requirements (petitioners are required to serve a copy of such petitions on the state or local 
government that is the subject of the petition, as well as on any state or local government that is otherwise 
specifically identified in the petition as inconsistent with federal law.  Petitions that are not served “will be 
dismissed without consideration.”).  Id. at 5-7.

71
See WT Docket No. 97-192, Second Memorandum Opinion and Order and Notice of Proposed Rulemaking, 12 

FCC Rcd 13494 (1997) (RF Procedures Notice).

72
See RF Procedures Report and Order at 8-9.
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47 CFR § 1.1307(b)-(e).

74
See RF Procedures Report and Order at 18.

75 See supra footnote 70.
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I. INTRODUCTION 

1.  Periodic review of the government’s rules and regulations to ensure they have kept pace 

with current knowledge and changing needs is an important characteristic of good government, and we 
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here will advance the process of providing a comprehensive review and modification, where appropriate, 

of this Commission’s various rules pertaining to the implementation of the National Environmental Policy 

Act (NEPA) requirements for environmental reviews, specifically those reviews related to health and 

safety of radiofrequency (RF) emissions from radio transmitters.  Our actions herein are intended to 

ensure that our measures are compliant with our environmental responsibilities and requirements and that 

the public is appropriately protected from any potential adverse effects from RF exposure as provided by 

our rules, while avoiding any unnecessary burden in complying with these rules.  This document is 

divided into three parts: a Report and Order (Order) and a Further Notice of Proposed Rulemaking 

(Further Notice) in ET Docket No. 03-137, and a Notice of Inquiry (Inquiry) in a new docket, ET Docket 

No. 13-84.  In the Order we conclude several technical and semantic issues initiated in 2003 that revise 

and update our regulations implementing NEPA; in the Further Notice we propose to further update and 

revise our procedures and treat all services equally; and in the Inquiry we request comment to determine 

whether our RF exposure limits and policies need to be reassessed.  The purpose of the Order and Further 

Notice is to advance ET Docket 03-137 with respect to how to demonstrate compliance with NEPA and 

our RF exposure limits, but that proceeding does not reach the issue of whether our exposure limits are 

appropriate.  Since consideration of the limits themselves is explicitly outside of the scope of ET Docket 

03-137, we propose with the Inquiry to open a new docket to consider those limits in light of more recent 

developments.  The Inquiry is intended to open discussion on both the currency of our RF exposure limits 

and possible policy approaches regarding RF exposure.  We look forward to developing a complete 

record to determine whether the current rules and policies should remain unchanged, or should be relaxed 

or tightened.  

2. Order.  In the Order, we resolve several issues regarding compliance with our regulations 

for conducting environmental reviews under NEPA as they relate to the guidelines for human exposure to 

RF electromagnetic fields.  More specifically, we clarify evaluation procedures and references to 

determine compliance with our limits, including specific absorption rate (SAR) as a primary metric for 

compliance, consideration of the pinna (outer ear) as an extremity, and measurement of medical implant 

exposure.  We also elaborate on mitigation procedures to ensure compliance with our limits, including 

labeling and other requirements for occupational exposure classification, clarification of compliance 

responsibility at multiple transmitter sites, and labeling of fixed consumer transmitters.   A summary of 

significant comments and discussion on topics initiated by the Notice of Proposed Rulemaking (Notice)1 

but that do not necessitate changes to or substantively clarify our rules are provided in Appendix H and 

involve summation of SAR for multiple transmitters, classification of modular devices, spatial averaging 

methods near fixed transmitters, and local zoning concerns.  We defer some decisions on topics initiated 

by the Notice and make new proposals in the Further Notice, which extends the Notice’s scope to 

encompass specific items that either were raised in comments for the first time or have evolved 

significantly since the Notice was issued, including the categorical exclusion of fixed transmitters. 

3. Further Notice.  In the Further Notice, we seek comment on new proposals developed in 

the course of this proceeding regarding compliance with our guidelines for human exposure to RF 

electromagnetic fields.  Our proposals reflect an effort to provide more efficient, practical, and consistent 

application of evaluation procedures to ensure compliance with our guidelines limiting human exposure 

to RF energy from Commission-regulated transmitters and devices.  We are proposing to broadly revise 

and harmonize the criteria for determining whether single or multiple fixed,2 mobile,3 or portable4 RF 

 
1 Notice of Proposed Rule Making (Notice), ET Docket 03-137, Proposed Changes in the Commission’s Rules 

Regarding Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003). A list of 

commenters is in Appendix G. 

2 We propose the term “fixed” in the Further Notice infra to describe an RF source that is physically secured at one 

location and is not able to be easily moved to another location while transmitting.  Temporary fixed transmitters 

such as a “cell-on-wheels” (COW) or a temporary fixed earth station (TFES) are considered fixed sources which 

may be able to be easily moved to another location, but since these types of transmitters are not licensed to transmit 

while in motion they would also conform to the proposed description of the term “fixed RF source.” 
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sources are subject to routine evaluation for compliance with the RF exposure limits or are exempted 

from such evaluations.  Additionally, we propose clarifications of evaluation requirements for portable 

and medical implant devices.  We also propose to adopt specific new requirements for signs and barriers 

at fixed transmitter sites to ensure compliance with public and occupational exposure limits.  Further, we 

propose a clarification of the definition of transient exposure for non-workers exposed at levels up to 

occupational limits. 

4. With the Further Notice we make proposals by which we seek to streamline and 

harmonize many procedures to achieve equal treatment of RF-emitting sources based on their physical 

properties rather than service categories.  Thus, we propose establishing general exemptions from 

evaluation to determine compliance in place of existing service-specific “categorical exclusions.”  These 

proposed exemptions involve simple calculations to establish whether any further determination of 

compliance is necessary.  Currently, routine evaluations are required for specific rule subparts meeting 

certain criteria (see Table 1 in section 1.1307(b)(1) and text in (b)(2)).5  The new, general exemptions 

would instead apply to all subparts authorizing RF sources, including some that are not presently listed.  

Given the trend toward opportunistic spectrum access to allow services to utilize multiple bands of 

frequencies with various power limits, inclusion of all services is necessary to better ensure compliance 

with our exposure limits.  Simple calculations should reduce the likelihood of requiring unnecessary and 

burdensome evaluations for low-power portable devices.  Additionally, we seek to allow the computation 

of SAR for evaluation using any valid method to encourage technological development and greater 

competition in the computational software marketplace. 

5. Inquiry.  We initiate a new proceeding with a Notice of Inquiry to determine whether 

there is a need for reassessment of the Commission radiofrequency (RF) exposure limits and policies.  

The Inquiry focuses on three elements:  the propriety of our existing standards and policies, possible 

options for precautionary exposure reduction, and possible improvements to our equipment authorization 

process and policies as they relate to RF exposure.  We adopted our present exposure limits in 1996, 

based on guidance from federal safety, health, and environmental agencies using recommendations 

published separately by the National Council on Radiation Protection and Measurements (NCRP) and the 

Institute of Electrical and Electronics Engineers, Inc. (IEEE).6  Since 1996, the International Commission 

on Non-Ionizing Radiation Protection (ICNIRP) has developed a recommendation supported by the 

World Health Organization (WHO), and the IEEE has revised its recommendations several times, while 

the NCRP has continued to support its recommendation as we use it in our current rules.  In the Inquiry, 

we ask whether our exposure limits remain appropriate given the differences in the various 

recommendations that have developed and recognizing additional progress in research subsequent to the 

adoption of our existing exposure limits. 

6. Since the Commission is not a health and safety agency, we defer to other organizations 

and agencies with respect to interpreting the biological research necessary to determine what levels are 

safe.  As such, the Commission invites health and safety agencies and the public to comment on the 

propriety of our general present limits and whether additional precautions may be appropriate in some 

cases, for example with respect to children.  We recognize our responsibility to both protect the public 

(Continued from previous page)   
3 cf. 47 CFR § 2.1091(b) – a mobile device is used in locations other than fixed locations in such a way that a 

separation distance of at least 20 centimeters is normally maintained.  We propose in the Further Notice infra the 

term “separation distance” to be defined as the minimum distance in any direction, from any part of the radiating 

structure of a transmitting antenna or antenna array, to the body of a nearby person. 

4 cf. 47 CFR § 2.1093(b) – a portable device is used in locations other than fixed locations in such a way that a 

separation distance less than 20 centimeters is normally maintained. 

5 See 47 CFR § 1.1307(b). 

6 The Standards Association body of the IEEE dealing with standards development for human exposure to 

electromagnetic energy is called the International Committee on Electromagnetic Safety (ICES). 
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from established adverse effects due to exposure to RF energy and allow industry to provide 

telecommunications services to the public in the most efficient and practical manner possible.  In the 

Inquiry we ask whether any precautionary action would be either useful or counterproductive, given that 

there is a lack of scientific consensus about the possibility of adverse health effects at exposure levels at 

or below our existing limits.  Further, if any action is found to be useful, we inquire whether it could be 

efficient and practical. 

7. In the Inquiry we ask questions about several other issues related to public information, 

precautionary measures, and evaluation procedures.  Specifically, we seek comment on the feasibility of 

evaluating portable RF sources without a separation distance when worn on the body to ensure 

compliance with our limits under present-day usage conditions.  We ask whether the Commission should 

consistently require either disclosure of the maximum SAR value or other more reliable exposure data in 

a standard format – perhaps in manuals, at point-of-sale, or on a website.  Additionally, we seek comment 

on appropriate education and outreach to the public on low-level exposure to RF energy from fixed 

transmitters in the environment.  We also inquire about aspects of evaluation procedures to establish 

whether the standardization process can be improved considering the fast pace at which technology 

changes. 

8. Environmental Evaluation.  The National Environmental Policy Act of 1969 (NEPA) 

requires agencies of the Federal Government to evaluate the environmental effects of proposed major 

federal actions that significantly effect the quality of the human environment.7  The Commission’s NEPA 

regulations (47 C.F.R. §§ 1.1301-1.1319) include guidelines for human exposure to RF energy emitted by 

Commission-regulated transmitters and facilities based on the recommendations of expert agencies and 

organizations with responsibilities for health and safety.8  The regulations and guidelines that govern 

human exposure to RF radiation prescribe acceptable levels of RF exposure and procedures to 

demonstrate compliance with applicable RF exposure limits.  The rule changes that we adopt in the Order 

and propose in the Further Notice do not change the existing RF exposure limits or have a practical effect 

on human exposure to RF radiation.  They consist instead of technical, non-substantive changes in how 

RF exposure is evaluated and how compliance with the existing RF exposure limit is demonstrated.  In 

reliance on the analysis/recommendations of agencies and organizations with expertise over RF 

measurement and the health effects from human exposure to RF radiation,9 we find that none of the rule 

changes adopted or proposed herein have potentially significant effects on the quality of the human 

environment for purposes of NEPA, the regulations of the Council on Environmental Quality (“CEQ”) 

 
7 National Environmental Policy Act of 1969, as amended, (NEPA) 42 U.S.C. §§ 4321-4335.  

8 See 47 CFR § 1.1307(b), Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental 

Effects of Radio frequency Radiation), 11 FCC Rcd 15123 (1996); Second Memorandum Opinion and Order and 

Notice of Proposed Rule Making in ET Docket 93-62, 12 FCC Rcd 13494 (1997), aff’d sub nom, Cellular Phone 

Taskforce v. Federal Communications Commission, 205 F.3d 82 (2d Cir. 2000). 

9 See, Order ¶¶ 23-26 (revising the rules to allow evaluation of SAR to demonstrate RF compliance for all fixed and 

mobile RF sources in reliance on a report of the National Council on Radiation Protection and Measurements 

(NCRP) regarding the comparative safety of SAR and MPE methodologies); Order ¶¶ 55-56 (deciding to classify 

the pinna as an extremity based on the deliberations of the Institute of Electrical and Electronics Engineers (IEEE) 

(which had included a review of the pinna’s tissue composition and recent research regarding the thermophysiology 

of the tissue when used near various devices) and on the assessment of the Food and Drug Administration (FDA) 

that the increased deposition of power to the outer ear (due to its treatment as an extremity) is not of significant 

concern); Further Notice ¶¶ 185-203 (relying on a combination of publications from IEEE, NCRP, and expert 

engineers cooperating with the National Association of Broadcasters (NAB) to develop a proposal for signage and 

access restriction for compliance with exposure limits at fixed transmitter sites); and Further Notice ¶ 196 – 

Category Four (proposing an option to defer to the Occupational Safety and Health Administration (OSHA) 

lockout/tagout procedures to ensure human safety near high power transmitters where exposure could exceed ten 

times the occupational limit). 
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(40 C.F.R. Parts 1500-1508), or the Commission’s environmental rules.10  This includes consideration of 

the pinnae (outer ears) as similar to hands, feet, wrists and ankles in reliance on the expert determinations 

of IEEE and FDA that this is appropriate for evaluating human exposure to RF radiation and its effects on 

human health. 

9. We also seek comments from the public, from any federal agency with jurisdiction by 

law or expertise over the environmental impact of human exposure to RF energy, and from expert 

organizations, regarding the potential environmental impacts, including any cumulative impacts, of the 

rule changes proposed in the Further Notice.  Finally, we propose that any NEPA evaluation is premature 

at this time with respect to the Inquiry, which merely seeks to determine whether there is a basis to 

reevaluate the Commission’s RF exposure limits and policies.  Such impact will be considered and the 

need for an environmental assessment (EA) will be evaluated at that time if we decide in the future to 

adopt new rules in the course of the new docket initiated by the Inquiry. 

II. BACKGROUND 

10. The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal 

Government to evaluate the effects of their actions on the quality of the human environment.11  To meet 

its responsibilities under NEPA, the Commission has adopted requirements for evaluating the 

environmental impact of its actions.  One of several environmental factors addressed by these 

requirements is human exposure to RF energy emitted by Commission-regulated transmitters and 

facilities, and the Commission has adopted rules and guidelines, as required,12 establishing acceptable 

levels of such exposure.13 

11. In its 1996 Report and Order and its 1997 Second Memorandum Opinion and Order in 

ET Docket 93-62,14 the Commission established guidelines for evaluating the environmental effects of 

radiofrequency radiation.  These guidelines include limits for Maximum Permissible Exposure (MPE) and 

Specific Absorption Rate (SAR), including limits for both whole-body and partial-body exposures, based 

 
10 This rulemaking, which revises the FCC regulations implementing the National Environmental Policy Act 

(NEPA), does not require an environmental review under NEPA.   The Council on Environmental Quality 

regulations do not direct agencies to prepare a NEPA analysis or document before establishing Agency procedures 

(such as this regulation) that supplement the CEQ regulations for implementing NEPA.  Agencies are required to 

adopt NEPA procedures that establish specific criteria for, and identification of, three classes of actions: those that 

normally require preparation of an environmental impact statement; those that normally require preparation of an 

environmental assessment; and those that are categorically excluded from further NEPA review (40 CFR 1507.3(b)).  

Categorical exclusions are one part of those agency procedures, and therefore establishing categorical exclusions 

does not require preparation of a NEPA analysis or document. Agency NEPA procedures are procedural guidance to 

assist agencies in the fulfillment of agency responsibilities under NEPA, but are not the agency’s final determination 

of what level of NEPA analysis is required for a particular proposed action.  The requirements for establishing 

agency NEPA procedures are set forth at 40 CFR 1505.1 and 1507.3.  The determination that establishing 

categorical exclusions does not require NEPA analysis and documentation has been upheld in Heartwood, Inc. v. 

U.S. Forest Service, 73 F. Supp. 2d 962, 972-73 (S.D. Ill. 1999), aff’d, 230 F.3d 947, 954-55 (7th Cir. 2000).  

Furthermore, having consulted with, and relied on the recommendations of federal agencies and organizations with 

expertise in measuring RF exposure and evaluating the significance of exposure to RF radiation on human health, 

we find that the rule changes adopted or proposed herein will not have a significant environmental effect. 

11 National Environmental Policy Act of 1969, as amended, (NEPA) 42 U.S.C. §§ 4321-4335.  

12 See footnote 176,  infra. 

13 See 47 CFR § 1.1307(b). 

14 Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio frequency 

Radiation), 11 FCC Rcd 15123 (1996); Second Memorandum Opinion and Order and Notice of Proposed Rule 

Making in ET Docket 93-62, 12 FCC Rcd 13494 (1997). 
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on criteria published by the National Council on Radiation Protection and Measurements (NCRP)15 and 

by the American National Standards Institute/Institute of Electrical and Electronics Engineers, Inc. 

(ANSI/IEEE).16  The 1996 Report and Order also established “categorical exclusions” from routine 

environmental evaluation for RF exposure for radio stations and existing facilities, which have technical 

characteristics that minimize the likelihood of exceeding our guidelines. 

12. In its 2003 Notice in this proceeding,17 the Commission noted that some transmitters and 

devices categorically excluded from routine environmental evaluation for RF compliance may be 

inappropriately excluded and that certain exclusion criteria can be harmonized to govern similar facilities 

in different services.  In addition, it proposed to revise certain rules to clarify the responsibilities of 

licensees and grantees and to ensure compliance with its RF exposure rules in a more practical, consistent, 

and efficient manner.  Accordingly, the Commission made several evaluation requirement proposals 

related to compliance with the limits for human exposure from fixed, mobile, and portable transmitters.  

The Commission did not propose to modify the exposure limits themselves, which were developed in 

conjunction with other federal agencies that have primary expertise in health and safety.18  Consistent 

with prior documents in this proceeding, this Order and the companion Further Notice herein do not 

invite comment regarding the exposure limits themselves; however, the exposure limits are subject to 

review in a new proceeding, beginning with the Inquiry, which is the final part of this document. 

13. As discussed in further detail in the Inquiry infra,19 the International Commission on 

Non-Ionizing Radiation Protection (ICNIRP) published exposure guidelines in 1998,20 and the IEEE 

published a major revision to its RF exposure standard in 2006.21  Every IEEE standard is subjected to 

review at least once every five years for revision or reaffirmation, so either a new revision of IEEE Std 

C95.1 or a reaffirmation of the latest version is expected in the near future.  Having already released its 

latest guidelines on low frequency fields in 2010,22 we anticipate that ICNIRP may also release a revision 

 
15 National Council on Radiation Protection and Measurements (NCRP), Biological Effects and Exposure Criteria 

for Radiofrequency Electromagnetic Fields, NCRP Report No. 86, Sections 17.4.1, 17.4.1.1, 17.4.2, 17.4.3 and 

17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814.  The National Council on Radiation Protection and 

Measurements is a nonprofit corporation chartered by Congress in 1964 primarily to collect, analyze, develop, and 

disseminate information on radiation protection. 

16 American National Standards Institute (ANSI), IEEE Standard for Safety Levels with Respect to Human Exposure 

to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, ANSI/IEEE Std C95.1-1992, Sections 4.1 and 4.2, 

copyright 1991 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10017.  

IEEE is a non-profit international professional association of electrical and electronics engineers involved in 

technology standards development.  ANSI is a private, not-for-profit organization that oversees its members and 

constituents throughout the process of standards development. 

17 Notice of Proposed Rule Making, ET Docket 03-137, Proposed Changes in the Commission’s Rules Regarding 

Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003). A list of commenters is in 

Appendix G. 

18 Id. at 13189.  

19 See ¶¶ 211- 215 infra. 

20 International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to 

Time-Varying Electric, Magnetic, and Electromagnetic Fields (Up to 300 GHz), Health Physics 74 (4): 494-522, 

1998.  ICNIRP is an international non-profit-making body of independent scientific experts addressing the 

possibility of adverse effects on human health of exposure to non-ionizing radiation. 

21 Institute of Electrical and Electronics Engineers, Inc. (IEEE), IEEE Standard for Safety Levels with Respect to 

Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, IEEE Std C95.1-2005, copyright 

2006 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10016-5997.   

22 International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to 

time-Varying Electric and Magnetic Fields (1 Hz - 100 kHz), Health Physics 99(6):  818-836, 2010. 
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of its RF standard in the near future.  These more recent international exposure standards activities have a 

fundamentally similar basis in protecting against established adverse health effects due to tissue heating.  

However, it is noteworthy that both IEEE and ICNIRP localized SAR limits are 2.0 W/kg averaged over 

10 grams as opposed to our existing localized SAR limit of 1.6 W/kg averaged over 1 gram.  We also note 

that ICNIRP specifies slightly more restrictive MPE limits for continuous exposure than the present 

Commission guidelines permit at some frequencies.  Also we have observed ongoing international health-

related activity in this area, with the World Health Organization (WHO) initiating its electromagnetic 

fields (EMF)23 program in 199624 and continuing its broad efforts in this area with its more recent 

publication of model legislation for national entities,25 as well as the International Agency for Research 

on Cancer (IARC) classifying both RF and ELF fields as possibly carcinogenic to humans.26 

III. REPORT AND ORDER 

14. This Order resolves issues raised in the Notice, that have already experienced a notice 

and comment period in ET Docket 03-137, and for which an adequate record exists to support a decision.  

Generally, this Order seeks to resolve certain evaluation matters involving the determination of potential 

exposure levels by calculation or measurement and certain mitigation matters involving post-evaluation 

procedures to ensure exposure limits are not exceeded (such as labels, signs, barriers, enforcement, and 

occupational issues).  Currently, categorical exclusion from Environmental Assessment with respect to 

RF exposure can be achieved by either:  (1) demonstrating compliance with our RF exposure limits,27 or 

(2) falling into a category based on proximity and power level.28  In the Further Notice, we briefly 

summarize our original proposals and comments (a more detailed summary can be found in Appendix H) 

initiated by the Notice dealing with categorical exclusion and propose new general exemption29 criteria 

based on proximity, frequency, and power that will streamline the determination of whether preparation 

of a routine RF evaluation is necessary. 

15. As explained in the next paragraph and in the sections which follow, our rule revisions 

are intended to provide applicants with alternative methods of showing that they comply with the RF 

exposure limits, which could reduce the costs of applying for licenses and grants without relaxing the 

current protections against excessive RF exposure.  For example, we establish a definitive basis in SAR 

 
23 In the context of the WHO, EMF encompasses the frequency range of 0 to 300 GHz, including extremely low 

frequency (ELF) fields. 

24 See http://www.who.int/peh-emf/project/EMF_Project/en/index.html. 

25 See World Health Organization (WHO), Model Legislation for Electromagnetic Fields Protection, Articles 2.1, 

7.4 and 7.5, 2006, ISBN 978 92 4 159432 5, http://www.who.int/peh-

emf/standards/EMF_model_legislation_2007.pdf. 

26 See IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 80, Non-Ionizing Radiation, 

Part 1: Static and Extremely Low-Frequency (ELF) Electric and Magnetic Fields, World Health Organization 

International Agency for Research on Cancer, IARCPress, 2002.  See also Carcinogenicity of Radiofrequency 

Electromagnetic Fields, Vol. 12, Issue 7, pp. 624-626, WHO IARC Monograph Working Group, Lancet Oncology, 

2011. 

27 See §§ 1.1306(b)(3) and 1.1307(b). 

28 See §§ 1.1307(b)(1) and 1.1307(b)(2). 

29 The Commission agrees with comments by BSL (See BSL Comments at 2-7) regarding the proper usage of the 

term “categorical exclusion.”  Thus, we are using the terminology “exemption” from determination of compliance to 

refer to categorical exclusion based on proximity and power in the Further Notice proposals.  However, in this 

Order, we continue to use “categorical exclusion” in order to be consistent with the Notice.  Finally, we retain the 

term “categorical exclusion” as it applies to the compliance-based meaning that preparation of an Environmental 

Assessment is required if an action would result in human exposure in excess of our limits (§ 1.1306(b)(3)) or for 

other matters listed in § 1.1307(a). 

http://www.who.int/peh-emf/project/EMF_Project/en/index.html
http://www.who.int/peh-emf/standards/EMF_model_legislation_2007.pdf
http://www.who.int/peh-emf/standards/EMF_model_legislation_2007.pdf
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for standard analysis procedures to reliably determine compliance, and we clarify our requirements near 

RF transmitters, seeking to reduce costs for licensees and grantees where possible, while maintaining full 

compliance with our RF exposure guidelines to ensure safety.30 

16. In this Order, we adopt rules explicitly permitting licensees and grantees to demonstrate 

that they comply with the Commission’s RF exposure rules based on specific absorption rate (SAR) in 

lieu of maximum permissible exposure (MPE) for fixed and mobile transmitters.  Providing an additional 

option for parties to demonstrate that they comply with the RF exposure limits could reduce those parties’ 

expenses in some cases.  Additionally, in the Order, we classify the outer ear as an extremity based on 

similarities to other parts of the body such as the hands and feet, which are already classified as 

extremities.  This reclassification of the outer ear as an extremity is consistent with health agency 

comment and industry standards and should eliminate unnecessary compliance costs that could occur 

under alternative evaluation schemes. 

17. We also in this Order more clearly specify the applicability requirements for 

occupational exposure limits at fixed transmitter sites and better define labeling requirements for 

occupational users of portable and mobile devices. We finally discuss, clarify, and reaffirm our rules 

dealing with responsibility at sites with multiple fixed transmitters, as well as our rules on appropriately 

labeling fixed transmitters installed at consumers’ homes.   

A. Evaluation of RF Exposure 

18. Currently, “routine environmental evaluation” is described in our rules as “determination 

of compliance” with our exposure limits, which could be achieved by either computation or 

measurement.31  Methods for evaluation of compliance include computation and measurement of field 

strength, power density, or specific absorption rate (SAR), depending on the RF source.  The guidelines 

for evaluation of compliance with our human exposure limits can be found in OET Bulletin 65.32 

19. The topics regarding evaluation included in this Order are: use of SAR as a primary 

metric over power density or field strength at frequencies below six gigahertz,33 citation to our policies on 

evaluation procedures in our rules,34 classification of the pinna (outer ear) as an extremity,35 and use of 

SAR measurements in the Part 95 MedRadio devices to be consistent with Part 1.36  As mentioned 

previously,37 a summary of significant comments and discussion on topics initiated by the Notice but that 

do not necessitate changes to our rules is provided in Appendix H. 

1. Primacy of Specific Absorption Rate (SAR) over Power Density or Field 

Strength below 6 GHz  

20. Summary.  In the Notice, we proposed to allow evaluation based on specific absorption 

rate (SAR) in lieu of maximum permissible exposure (MPE) for fixed and mobile transmitters, since the 

 
30 In the Order and Further Notice we deal only with application of our existing exposure limits; however, in the 

Inquiry we broach the subject of efficacy and currency of our exposure limits. 

31 See §§ 1.1307(b)(1) and 1.1310. 

32 OET Bulletin 65, Edition 97-01, August 1997. 

33 See section III. H. of the Notice. 

34 Id. 

35 See section III. E. of the Notice. 

36 See section III. J. of the Notice. 

37 See para. 2 supra. 
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MPE limits are derived from the SAR limits.  Comments received were generally supportive, and we here 

incorporate SAR as a primary exposure limit in section 1.1310 of our rules.  (Note that this consideration 

refers only to fixed and mobile transmitters; SAR evaluation continues to be required for portable 

transmitters.)  

21. Original Proposals.  In the Notice, we explained that the IEEE standards and NCRP 

criteria used in deriving the Commission’s RF exposure criteria are based on allowed levels (“basic 

restrictions”) for SAR.38  Because of the impracticality of measuring for SAR within the body at a 

distance from a transmitter (e.g., on the ground near a television transmitting antenna or a cellular base 

station antenna), these SAR levels were used by the standard-setting bodies to derive reference levels for 

MPE that are expressed as field strength and/or power density.  These parameters are readily measureable 

with common instrumentation in free-space at any location that may be occupied by a body.  As a 

consequence, when section 1.1310 was adopted it referred only to the MPE values for field strength 

and/or power density but not to the underlying SAR values, as SAR evaluation was not a consideration 

for fixed or mobile transmitters.  In the Notice, we noted that in light of continuing developments in 

practical SAR evaluation this section should also specify the SAR values from which the MPE values 

were derived, and we proposed to add this specification.39  We also proposed to amend section 1.1310 to 

reference the underlying whole-body and/or partial-body SAR values for exposure criteria and to allow 

for evaluation of SAR in lieu of power density or field strength for demonstrating compliance.40 

22. Comments.  Almost all of the parties that responded to this proposal supported it.41  

Motorola, Inc. (Motorola) pointed out that SAR is the basic quantity used to derive the Commission’s 

exposure guidelines and, therefore, should be allowed as a compliance metric.  Motorola and others also 

agreed that simple compliance based on MPE values may overstate the actual RF energy absorption of 

persons near transmitters and that SAR is a more accurate indicator of human exposure.  The only 

commenter expressing reservations regarding our proposal was The EMR Network (EMR Network),42 

which contended that SAR should only be used for evaluating compliance in this context when it results 

in “greater safety” than an MPE measurement. 

23. Decision.  We will amend our rules as proposed to reference the underlying whole-body 

and partial-body exposure limits for SAR and to allow evaluation of SAR in lieu of power density or field 

strength for demonstrating compliance of all fixed and mobile RF sources below 6 GHz.43  (SAR 

evaluation continues to be required as the only acceptable compliance metric for portable devices below 6 

GHz.44)  Accordingly, we will henceforth consider both MPE and SAR to be appropriate measures for 

determining compliance, where applicable.  Although SAR evaluation has a more direct relationship to 

our exposure limits below 6 GHz, it can be difficult to evaluate in some instances, and so standards bodies 

derived MPE as an alternative, essentially equivalent method, that is more practical to use in some 

situations.  In so doing, in order to ensure that such measurements resulted in compliance with the SAR 

limits, conservative measurement methods were specified.  Entities can continue to use derived MPE 

evaluation methods for fixed and mobile RF sources where appropriate, as long as compliance with both 

the whole-body and localized SAR limits are ensured.  Although evaluation using either MPE or SAR 

 
38 Notice, 18 FCC Rcd at 13204-05, ¶ 44. 

39 Id. 

40 Id. 

41 See Cingular comments at 15; Dell comments at 3; Ericsson comments at 8; Motorola comments at 14-15; Nokia 

comments at 8; T-Mobile comments at 15; TIA comments at 13. 

42 See EMR Network comments at 4. 

43 See § 1.1310 in Appendix A infra. 

44 See § 2.1093. 
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may result in somewhat different distances for the same source to achieve compliance with the 

measurement metric, the practical effect of those differences will be negligible. 

24. As SAR is the basic restriction developed to safeguard human health from the effects of 

RF emissions, compliance with the SAR guidelines directly will provide ipso facto the protection 

specified in our RF safety guidelines.45  Additionally, as evaluation under either method provides for 

compliance with our RF safety guidelines, both methods ensure “safety;” the essence of our threshold 

limit is that any exposure below the limit is protective of humans46 and there is no “greater safety” 

associated with selecting whichever evaluation is more restrictive in any given circumstance, as suggested 

by EMR Network’s argument.47  The question of whether our current guidelines provide for the public’s 

safety from possible health hazards from RF exposure as a general matter is a separate consideration, and 

that issue is addressed in our Inquiry, infra.  Accordingly, as either method will constrain RF emissions to 

levels consistent with our SAR guidelines, this change will not have environmental consequences.  We 

observe that we already rely on one set of exposure limits over another in some cases, as we require 

evaluation using SAR in lieu of MPE at separation distances less than 20 centimeters and frequencies 

below 6 GHz and we rely on MPE in lieu of SAR at frequencies above 6 GHz.48  Below 6 GHz, we 

clarify here that SAR is primary to MPE at any distance, considering the result of MPE evaluation could 

differ from that of SAR evaluation under certain circumstances.  Since MPE limits were derived from the 

whole-body SAR limits assuming uniform whole-body exposure – not localized or non-uniform exposure 

– consideration of localized SAR limits in addition to whole-body SAR becomes necessary at distances 

less than 20 centimeters.  However, for whole-body exposure at distances greater than 20 centimeters and 

below 6 GHz, we continue to consider spatial-averaging techniques as sufficient to use along with MPE 

to demonstrate compliance with both localized and whole-body SAR limits in non-uniform fields in most 

cases.49 

25. The derived MPE limits are practical and adequate under certain conditions, including 

sufficient separation distance from the source.  However, we note that accepted, generic procedures for 

determining SAR throughout the range of varied circumstances have not been developed.  Accordingly, 

the acceptability of the procedures that a proponent of an RF source uses to calculate the relevant SAR 

values must, at this point, be assessed on an ad hoc basis.  More specifically, in a compliance showing 

that uses SAR, the proponent must demonstrate that the device was evaluated in all applicable operating 

configurations and exposure conditions, considering both whole- and partial-body limits and both near- 

and far-field situations.  In view of the above, we find that section 1.1310 should reference both the basic 

SAR guidelines as well as the derived MPE reference levels.  We will continue to allow MPE for 

demonstration of compliance with our limits under the conditions we have allowed in the past as a matter 

of choice for entities who may wish to trade the occasionally more restrictive results for the relative ease 

of application in some cases.  Applicants that wish to do so should be allowed to perform a SAR 

evaluation in lieu of determining power density or field strength, but only where the applicant 

 
45 See Sections 17.3, Development of the SAR Exposure Criteria, NCRP Report No. 86, Biological Effects and 

Exposure Criteria for Radiofrequency Electromagnetic Fields, which describes whole-body SAR as the 

“fundamental criterion.” 

46 More completely, given the safety factor built into our threshold limit, any exposure below or near the limit is 

considered to be protective of humans. 

47 See Sections 17.4.1 and 17.4.2, NCRP Report No. 86, Biological Effects and Exposure Criteria for 

Radiofrequency Electromagnetic Fields. 

48 Above 6 GHz, we rely on MPE instead of SAR because energy deposition would occur primarily on the surface 

of the skin, so an SAR average over a one-centimeter depth of tissue (corresponding to a 1-g cube) would not be 

appropriate. 

49 We sought comment in the Notice on spatial averaging techniques, and a discussion on the comments we received 

is included in Appendix H infra. 
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demonstrates the use of valid procedures and conditions (e.g., in supplemental technical information) for 

establishing the accuracy, relevance, and enforceability of the SAR evaluation.  However, where the 

compliance of a device or transmitter installation is based on MPE assessment and is later found to be 

noncompliant with the MPE requirement, post factum SAR evaluation showing compliance with the SAR 

guidelines will not be allowed as a response to enforcement action.  That is, licensees and others desiring 

to base compliance on SAR values must choose to do so and document compliance during licensing, 

renewal, or equipment authorization, not in response to a Commission enforcement action based on non-

compliance with the MPE limits.  Accordingly, we are amending section 1.1310 to reference the 

underlying whole-body and partial-body SAR values for exposure criteria, allow for evaluation of SAR in 

lieu of power density or field strength when demonstrating compliance at frequencies below 6 GHz, and 

require that the demonstration of compliance contain sufficient information for the Commission to 

conclude that the evaluation was conducted using technically supportable methods and exposure 

conditions in a manner that permits independent assessment.  In conjunction with this change, while we 

consider the likelihood of such an occurrence to be quite small, we make clear here that SAR evaluation 

post factum after a violation of the MPE limits is determined cannot be used to undermine enforceability 

of the MPE limits. 

26. The addition of an option to use SAR values for demonstrating RF exposure compliance 

should not result in any increased costs since the current option of conducting an MPE-based evaluation 

will remain available and can be used as appropriate if, in a particular instance, the applicant determines 

that the costs of using the new option are unacceptably higher.  We expect that industry will be able to 

determine whether the option for SAR evaluation decreases the expected net compliance cost compared to 

MPE evaluation on a case-by-case basis.  SAR evaluation could result in smaller required separation 

distances between people and antennas than those required based on MPE while still ensuring compliance 

because it would reduce error in compliance distance determination.50  However, SAR evaluation is 

associated with higher analytical and administrative costs, so the SAR option will decrease net cost in 

those cases where decreased mitigation costs exceed SAR compliance costs. 

27. Since SAR evaluation costs apply only once to each unique device or antenna 

configuration but mitigation costs are ongoing and apply to each individual manufactured device or 

installation, even a small decrease in repeated mitigation costs could easily offset the cost of SAR 

evaluation.  These cost considerations should generally apply to both fixed and mobile transmitters.  

International standard procedures have been developed to make use of SAR evaluation for one subset of 

radiators – wireless base station antennas.51  Many common low power transmitters classified as mobile 

(> 20 cm), such as Wi-Fi and cordless phone bases, smart meter transmitters, or radio-frequency 

identification (RFID) readers may be able to show SAR compliance intrinsically on contact such that an 

SAR evaluation may eliminate unnecessary or overly restrictive grant conditions, especially if adequate 

non-conductive covers, coatings or radomes are used to maintain a specific separation distance necessary 

for compliance.  Currently, grants of equipment authorization for such devices normally state that a 20 cm 

separation distance should be conservatively maintained, but this may be unnecessary if SAR data were 

submitted.  However, collocated transmitting antennas would have to be considered in SAR evaluations 

as appropriate which may diminish the practical use of SAR evaluation. 

 
50 We reiterate here that any such reduction in separation distance, as it would only reduce superfluous separation, 

would not affect compliance with our guidelines or environmental impact. 

51 See International Electrotechnical Commission, Determination of RF field strength and SAR in the vicinity of 

radiocommunication base stations for the purpose of evaluating human exposure, 62232 ed. 1.0, TC/SC 106, 2011, 

http://www.iec.ch/. 

javascript:doHTTPGetLayer('PrintDetail','45152');
http://www.iec.ch/
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2. Technical Evaluation References in Rules 

28. Summary.  We intend to discontinue the Office of Engineering and Technology (OET) 

Bulletin 65 Supplement C, an informational document which provides guidance and general statements of 

our policies with regard to our RF exposure limits for portable and mobile devices, since OET has been 

able to provide more up-to-date information for these devices in its Knowledge Database (KDB).52  Thus, 

we amend section 2.1093(d)(3) to reference the KDB which will continue to be frequently updated to 

reflect our most recent guidance and policies on evaluating compliance with our RF exposure limits. 

29. Original Proposals.   As discussed in the Notice, specific guidance on acceptable 

procedures for evaluating compliance of portable devices with the Commission’s SAR guidelines is 

provided in Supplement C of FCC OET Bulletin 65, issued and updated by the Commission’s Office of 

Engineering and Technology, and our rules reference Supplement C where SAR measurement is 

implicated.53  These procedures generally reflect those that have been developed for SAR analysis by an 

expert committee of the IEEE.54 

30. The references to Supplement C in our rules are understood to incorporate that edition of 

Supplement C extant at the time the particular rule was adopted.  This results eventually in reference to 

outdated protocols and procedures and can result in confusion as to what constitutes acceptable 

procedures for evaluating SAR for portable devices.  We must follow formal rulemaking procedures to 

update outdated references in our rules, however slight or obvious.  Accordingly, we proposed to revise 

our rules so that they generically reference the most recent edition of Supplement C.  We made this 

proposal to eliminate confusion about our recommended procedures and so that updates to our guidelines 

for device evaluation can be accommodated more quickly through revisions in Supplement C.  We also 

proposed to delete the reference in section 2.1093(d)(3) of our rules to IEEE Standard C95.3-1991, which 

is outdated, and for mobile devices we proposed to add a similar reference to OET Bulletin 65 in the 

introductory text of section 2.1091(d).  Additionally, we proposed to amend section 2.1093 to indicate 

that computational modeling may be used to demonstrate compliance with the SAR limits only if 

supported by adequate documentation. 

31. Comments.  Many of the commenters on this issue generally agreed that Supplement C is 

an appropriate document for providing guidance on acceptable procedures for evaluating SAR from 

wireless devices.55  However, some commenters preferred that our rules refer instead to specific standards 

developed by expert organizations.  Motorola, for example, was concerned that such a reference could 

result in a loss of “flexibility” in the guidelines contained in Supplement C and that any subsequent 

changes to Supplement C would have to occur through a lengthy rulemaking process. 56  Motorola urged 

 
52 See https://apps.fcc.gov/oetcf/kdb/.  OET publishes technical guidance documents on their Knowledge Database 

(KDB) website.  This guidance is developed by the staff based on individual inquiries for clarification of test 

procedures for new technology as well as discussions with test labs and Telecommunications Certification Bodies.  

The KDB documents do not necessarily represent the only acceptable methods for measuring RF exposure or 

emissions, and are not binding on the Commission or any interested party.  Rather, they represent procedures that 

have proven useful in specific cases and situations, and which may be helpful to an applicant in settling on testing 

procedures that it will use to make an RF emissions exposure determination regarding its own unique device or 

technology. 

53 See, e.g., §§ 2.1091 and 2.1093 of our rules.  47 C.F.R. §§ 2.1091, 2.1093. 

54 IEEE Standards Coordinating Committee 34 (SCC34), Subcommittee 2.  Recommended Practice for Determining 

the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Body Due to Wireless Communications 

Devices:  Experimental Techniques.   IEEE Standard 1528-2003. 

55 See Cingular comments at 15; Cisco comments at 12-13; Ericsson comments at 7; IEEE 802 comments at 7; 

PalmOne reply comments at 3; Qualcomm comments at 7-8; TIA comments at 10-11; Wi-Fi comments at 10. 

56 See Motorola comments at 9-12. 

https://apps.fcc.gov/oetcf/kdb/
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that the Commission instead reference the specific standards developed by committees of the Institute of 

Electrical and Electronics Engineers (IEEE) and International Electrotechnical Commission (IEC).  The 

Cellular Telecommunications and Internet Association (CTIA) also supported incorporating references to 

standards of outside expert organizations, such as the IEEE and IEC, rather than references to a document 

that, CTIA said, is based on some, but not all, internationally-accepted testing techniques.57  CTIA 

pointed out that Supplement C is intended only to provide guidance and that Supplement C clearly states 

that it is not intended to establish “mandatory procedures.” 

32. The Telecommunications Industry Association (TIA) supported a general reference to the 

IEEE recommendations that are the basis for the Commission requirements. 58  It strongly recommended 

that the Commission rely on international consensus standards.  TIA submitted that as IEEE refines SAR 

evaluation guidelines, they can be incorporated into Supplement C.  TIA was concerned that a general 

reference to Supplement C would seem to indicate that the Commission would modify evaluation 

requirements without consultation with relevant expert IEEE committees.  Further, TIA contended that 

Supplement C provides only limited direction.  Cisco Systems, Inc. (Cisco) and Ericsson59 supported the 

proposal to reference the most current edition of Supplement C in the rules, and they commented that this 

would allow the Commission to rapidly incorporate new evaluation procedures without involving 

rulemaking procedures.60  However, Ericsson also believed it is important that the Commission 

incorporate the most appropriate international standards and practices developed by the IEEE, IEC, and 

the European Committee for Electrotechnical Standardization (CENELEC). 

33. APREL61 agreed in principle that the Commission should include reference to 

internationally accepted standards, but it commented that reference should be made to all standards that 

may have scientific merit, not just those of the IEEE and IEC.62  Nokia suggested that the Commission’s 

rules contain a reference to the IEEE standard, as modified by the relevant IEEE committee, to ensure that 

the rule reference always points to the most current evaluation methods.63  Nokia, Inc. (Nokia) also urged 

the Commission to reference the new IEC standard for evaluating SAR from “body worn” wireless 

devices, once this standard is finalized. 

34. PalmOne saw no practical difference between the Commission’s proposal and the 

“accepted policy of today.”64  PalmOne supported our proposal, provided that the Commission continues 

to allow all relevant standards, such as those of the IEEE and the IEC, to be used, a view also expressed 

by IEEE 80265 and Wi-Fi Alliance (Wi-Fi).66  PalmOne noted that a rule reference only to Supplement C 

will simplify the evaluation process by allowing manufacturers to reference one document as containing 

“preferred guidelines,” while still allowing them to consult other standards if required.  PalmOne agreed 

with Cisco’s comments supporting referencing Supplement C but, like Cisco, urged caution against 

revising the document too rapidly without sufficient notice. 

 
57 See CTIA comments at 11-12. 

58 See TIA comments at 10-11. 

59 Ericsson, Inc., and SONY Ericsson Mobile Communications, Inc. (Ericsson). 

60 See Cisco comments at 12-13; Ericsson comments at 7. 

61 APREL Laboratories and Spectrum Sciences Institute (APREL). 

62 See APREL comments at 4. 

63 See Nokia comments at 7. 

64 See PalmOne reply comments at 3. 

65 Institute of Electrical and Electronics Engineers, Local and Metropolitan Area Networks Standards Committee 

IEEE 802 (IEEE 802). 

66 See IEEE 802 comments at 7; Wi-Fi comments at 10. 
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35. Cingular suggested that public comment should be obtained prior to revising Supplement 

C.67  However, PalmOne disagreed and believed that this would negate the intended benefit of the 

Commission quickly revising procedures and policies as new advances are made.  Qualcomm, Inc. 

(Qualcomm) supported the proposal and urged that guidelines for testing of transmitter modules also be 

formally incorporated into Supplement C.68 

36. Motorola disagreed with our proposal to amend section 2.1093 to indicate that 

computational modeling may be used to demonstrate compliance only if supported by adequate 

documentation.69  Motorola maintained that this qualification is not necessary and is redundant since 

section 2.1093(c) already requires that technical information must be submitted upon request.  Rather than 

placing this language in the rules, Motorola suggested the Commission give consideration to 

implementing a “declaration of conformity”70 procedure for portable and mobile devices. 

37. Decision.  We intend to discontinue use of Supplement C as an informative reference for 

evaluation of mobile and portable devices.  Thus, instead of adopting a generic reference to Supplement C 

in appropriate rule sections, we will reference the Office of Engineering and Technology (OET) 

Laboratory Division Knowledge Database (KDB) to provide current guidance and policies on acceptable 

procedures for evaluating wireless devices.  This will provide us with the ability to promptly update this 

guidance as the work of expert bodies and other research indicate that changes are appropriate.  Contrary 

to Motorola’s concern, the purpose of this change is to allow quicker modifications to our policies 

pertaining to evaluation procedures and processes.71 

38. With regard to some commenters’ concerns that we should reference expert bodies and 

international standards, we fully intend to continue to use the KDB to provide guidance on techniques and 

methodologies recommended by internationally and domestically accepted expert standards bodies, such 

as the IEEE and the IEC, to the extent that their standard procedures ensure compliance with our exposure 

limits.  Commission staff will continue to be active participants on the committees that develop these very 

standards.  However, contrary to the position of commenters that would have us directly incorporate the 

standards of other bodies as our policy, it is the responsibility of this Commission to ensure compliance 

with our exposure limits, and thus this agency will make the ultimate judgment as to whether we should 

include them.  Also, guidance on evaluation methodologies and protocols might not be completely 

addressed by individual independent standards.  By issuing our own guidance on our policies, we can 

communicate how best to incorporate the input of all relevant expert standards, readily use the most 

appropriate elements of conflicting outside standards, and also provide any additional information that 

may be helpful for evaluation.  Additionally, this approach provides us with the flexibility necessary to 

implement certain changes to our policies in advance of universal agreement, when it becomes apparent 

that such changes are warranted.  For example, the FCC Laboratory has continued to establish further 

policies on test procedures for new technologies (such as LTE and WiMax devices) and for specific 

products (such as handsets and other consumer devices with multiple transmitters) in the KDB that lack 

descriptive test procedures in existing independent measurement standards. 

39. As pointed out by CTIA, the Introduction to Supplement C states that the document is not 

intended to establish mandatory procedures, and other methods and procedures may also be acceptable if 

based on sound engineering practice.  By the same token, each new device and technology submitted for 

 
67 See Cingular comments at 15. 

68 See Qualcomm comments at 7-8. 

69 See Motorola comments at 11-12. 

70 See 47 CFR § 2.906. 

71 Rulemaking procedures are obviated by the Administrative Procedure Act for interpretative guidance and general 

statements of our policy.  See Administrative Procedure Act, 5 U.S.C. § 553(b)(A).  Exceptions to rulemaking 

include “interpretative rules, general statements of policy, or rules of agency organization, procedure, or practice.” 
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our approval requires its own showing and is evaluated on its own merits; use of a recommended 

evaluation procedure does not automatically guarantee acceptance of the device or technology if, in the 

given case, such procedure proves inadequate or otherwise unacceptable.  This flexibility continues to be 

the case with our OET Bulletins and their Supplements, and information contained in the KDB, with our 

goal being to provide the most up-to-date guidance for evaluation of RF exposure from portable and 

mobile devices, while making prospective grantees aware of the techniques and methodologies that we 

recommend and believe will best ensure compliance with our RF exposure limits, albeit without elevating 

such recommendations to the level of a guarantee.  The information contained in the KDB also provides 

the framework and guidelines for Telecommunications Certification Bodies (TCBs) to approve evolving 

products and technologies.  Parties will continue to be able to demonstrate compliance with our rules by 

other means if based on sound validated methodologies.  Given the increased currency of the KDB 

compared to Supplement C, the retirement of the latter should address the concerns of TIA and others 

regarding the adequacy of the Commission’s supplementary information providing guidance on 

evaluation. 

40. Another purpose of our change in policy to reference the KDB procedures in lieu of 

Supplement C is to eliminate any ambiguity about procedures that the FCC Laboratory has found 

acceptable.  Recent technology changes have outpaced the development of generally accepted standards, 

requiring the FCC Laboratory to develop policies on procedures in the KDB to reliably determine the 

compliance of new and increasingly complex devices where accepted standards may not provide 

sufficient detail, and where Supplement C also does not provide sufficient detail.  As standards 

organizations ultimately deliberate new procedures, we give due consideration to modifying and 

consolidating our recommended procedures in the KDB to reflect the state of standards development.  We 

see no alternative to using the KDB or similar online Commission-controlled mechanism as an 

informative aid to communicate our policies on evaluation procedures to rapidly approve new devices 

while fulfilling our responsibility to transparently assure compliance with our exposure limits.  In the 

competitive proprietary device market the first public information on a device often comes from our 

approval process.  Because of this, manufacturers proposing to use a new technology often submit 

applications for approval late in their process and request expedited approval in an attempt to be 

significantly first to market and ahead of the competition.  The use of the KDB as a reflection of our 

policies has thus evolved to meet the industry need for rapid approval of non-standard technologies which 

is clearly a significant, if not an easily quantifiable, benefit to early adopters of a new technology in a 

competitive industry.  Moreover, the KDB provides benefits to parties seeking equipment authorizations, 

by providing information on the Commission’s RF safety policies regarding new devices more quickly 

than technical standards bodies can develop independent procedures for those devices.  Clearly, there are 

also costs associated with the ongoing uncertainty and the process of maintaining current awareness of 

such a rapidly changing and complex online resource as the KDB.  However, these costs are outweighed 

by the significant benefits of the KDB as a more responsive means of guidance on evaluation procedures 

for new technology than can be offered by Supplement C. 

41. We are also adopting our proposal to modify the language of section 2.1093(d)(3) to 

require that adequate documentation be provided in all cases relying on computational modeling.  This is 

not redundant, as argued by Motorola,72 since the change from an “upon request” regime would alter the 

timing of the submission and relieve the Commission of having to engage in an ad hoc process of issuing 

information requests for this type of material.  Since our evaluation of the appropriateness of 

computational modeling techniques and protocols that an applicant uses to demonstrate compliance with 

the SAR limits will typically necessitate our review of the documentation supporting these techniques and 

protocols, the most efficient approach for conducting this evaluation is to require the applicant to submit 

such documentation upfront, as a matter of course, in all cases where computational modeling is used. 

 
72 See Motorola comments at 11-12. 
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3. Pinna (Outer Ear) Classification as an Extremity 

42. Summary.  Currently, the outer ear, or “pinna,” is not included on the list of exceptions 

from the localized SAR limits for “extremities” in the Commission’s rules.73  Nor has the Commission 

treated the pinna as subject to the localized SAR limits applicable to the head; nor has it required parties 

seeking equipment authorizations to measure or calculate localized SAR in the pinna.74  This is because 

there is no standard for SAR measurement in the pinna.  IEEE Std 1528-2003 describes the measurement 

procedure to be used for SAR measurement in the human head from cell phones.  It states in pertinent part 

that, “[t]he measurement of SAR induced in the external tissues of the head, e.g., the external ear (pinna), 

is not addressed in this standard.”75  It states further that, “[t]his recommended practice does not address 

the measurement of SAR induced in the external tissues of the head, e.g., the external ear (pinna).”76  

However, as explained further below, the IEEE subsequently initiated deliberations to consider 

classifying the pinna as an extremity. 

43. Accordingly, in the Notice, we requested comment on classifying the pinna (outer ear) as an 

extremity, to which less stringent exposure criteria would apply.  While we received comments both for and 

against this classification, we amend section 1.1310 of our rules to subject the pinna to the same RF exposure 

limit currently applicable to hands, wrists, feet, and ankles.77 

44. Background.  Our localized SAR limit for the general population is 1.6 W/kg as averaged 

over any one gram cube of tissue, except for extremities, explicitly defined in our existing rules as the 

hands, wrists, feet, and ankles, where the limit is 4 W/kg as averaged over any ten gram cube of tissue.78  

(For occupational exposure, the localized SAR limit is 8 W/kg as averaged over any one gram cube of 

tissue, except for within the extremities where it is limited to 20 W/kg as averaged over any ten gram 

cube of tissue.)  In the Notice,79 we referred to deliberations by the IEEE of a standard revision that would 

treat the pinna of the human ear also as an extremity for the purpose of SAR evaluation.80  We invited 

comment on whether we should consider adopting such a revision once approved by the IEEE.  In the 

meantime, IEEE revisions characterizing the pinna as an extremity have been issued in IEEE Standards 

C95.1b-2004 and C95.1-2005.  We note that classification of the pinna is only relevant to evaluation of 

localized SAR and not MPE.  The MPE limits were derived under the assumption of whole body 

exposure, and control of localized SAR is implicit in their derivation.  

45. Comments.  Ericsson and Motorola both supported those revisions, and Motorola 

recommended that the Commission adopt it by reference in a separate rulemaking.  Additionally, the 

 
73 Section 2.1093(d)(2) of the Commission’s rules. 

74 See http://transition.fcc.gov/oet/ea/eameasurements.html (visited on Oct. 2, 2012) (Commission web page 

including IEEE Std 1528-2003 in list of documents providing guidance to equipment authorization applicants). 

75 “IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the 

Human Head From Wireless Communications Devices: Measurement Techniques” at Abstract. 

76 Id. at Introduction. 

77 See § 1.1310 in Appendix B infra. 

78 See 47 CFR § 2.1093(d)(2). 

79 See Notice at para. 35. 

80 This revision has now been adopted by the IEEE as Amendment 2 to IEEE Std. C95.1 (IEEE Std. C95.1b-2004).  

The pinna is the external part of the ear that extends away from the skull, consisting primarily of cartilage. 

http://transition.fcc.gov/oet/ea/eameasurements.html
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FDA81 commented that the resulting “increase in allowable power deposition [due to treating the pinna as 

an extremity] will not be significant enough to cause concern.”82   

46. However, the EMR Network stated that consideration of relaxing the SAR standard for 

the pinna raises the general issue of exposure limits, and it went on to suggest that the research on which 

the Commission exposure limits are based is outdated.83  It attached abstracts and summaries of research 

supporting its contention that “non-thermal” biological effects are plentiful and raised the question of 

whether these effects imply harm to humans.84  Additionally, the EMR Network summarized research 

showing skin temperature increases in the pinna while using a cell phone.85  Further, it referred to a July 

2003 letter from the federal Radiofrequency Interagency Work Group (RFIAWG Letter) to the IEEE, in 

which the RFIAWG stated that the IEEE should present a clear rationale for treating the pinna as an 

extremity.86  In that letter, the RFIAWG stated that this rationale should include the biological properties 

of the pinna that qualify it to be treated as an extremity and recommends that, if thermal effects are to be 

the basis of the IEEE standard, the thermophysiology of the pinna and adjacent tissues should be 

discussed for all body sizes exposed.87 

47. Decision.  We conclude that classification of the pinna as an extremity is supported by 

the expert determinations of the FDA and of the IEEE, will have no practical impact on the amount of 

human exposure to RF radiation, and is therefore appropriate.  The FDA in particular has statutory 

responsibility to carry out a program designed to protect public health and safety from electronic product 

radiation and we therefore place heavy reliance on its public health and safety determinations.88   

48. As a standard-setting body that thoroughly reviewed the relevant research, the IEEE has 

made a similar determination based upon its technical expertise in the measurement of human exposure to 

RF radiation.  Its rationale for adopting the extremity classification as a standard revision was that the 

tissue composition of the pinna is similar to that of the other extremities, and that the thermal tolerance of 

skin and cartilage, two types of tissue which comprise a majority of the tissue in the pinna, are well above 

that of the brain.89  In particular, IEEE asserts that during device use “an increase in pinna temperature is 

principally due to thermal conduction from the device, not from RF absorption,” and that this temperature 

effect varies significantly between device models.  According to IEEE, an increase in the pinna surface 

temperature may occur if convective cooling by air is impeded due to the pinna being pressed against the 

 
81 Food and Drug Administration, Center for Devices and Radiological Health (FDA). 

82 See FDA Comments at 1. 

83 EMR Network comments at 3-4. 

84 EMR Network reply comments at 1-2.  Since we would consider discussion of “non-thermal” biological effects to 

be outside of the scope of ET Docket 03-137 which explicitly excluded discussion of the exposure limits 

themselves, we encourage EMR Network to file these and other comments related to the broader issue of the 

adequacy of our exposure limits in response to the new docket we are opening in the Inquiry infra at ¶¶ 205-252. 

85 Id. at 2, 7. 

86 Id. at 1.  This letter, from Norbert N. Hankin to C-K. Chou, dated July 16, 2003, is reproduced in the EMR Policy 

Institute comments at 18. 

87 RFIAWG Letter at 1. 

88 21 USC §§ 360hh-360ss, including the authority to take action, such as requiring manufacturers to recall or 

replace mobile phones shown to emit RF energy at a level that is hazardous.  

 

89 See IEEE Std C95.1-2005, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 kHz to 300 GHz, section C.2.2.2.3, Rationale for applying the peak spatial-average SAR 

values for the extremities to the pinna. 
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head, but for longer use “convective heat transfer by the blood will stabilize pinna temperature.”  IEEE 

reports that the surface of the pinna is normally cooler than average skin surface temperature under 

thermoneutral conditions, but “[e]ven in hot environments or after exercise, an additional increase of 1–

2°C from use of a mobile phone would result in pinna temperatures that are well below the level at which 

cellular injury or pain will occur.” 

49. We find that the IEEE’s expert consideration of recent research has alleviated the 

concerns raised about the pinna by the EMR Network and the RFIAWG.90  Accordingly, we see no basis 

to subject the pinna to a different RF exposure limit than is applicable to the extremities and will modify 

our rules to specifically classify the pinna as an extremity.91  We note that this specification has no 

practical effect on human exposure.   Standard evaluation procedures have not measured or calculated RF 

exposure in the pinna, but instead have measured RF exposure within the mannequin head, with the 

molded pinna of the mannequin acting effectively as a spacer that separates the phone from the head.  

However, based on numerical computations performed by the IEEE, we conclude that devices that meet 

the localized SAR limits applicable to the head will typically meet the SAR limit for extremities with 

respect to the pinna.92  The same devices that were approved before will continue to be approved, and the 

same devices that could not receive approval before this specification will not receive approval after this 

specification. 

50. This action falls within the scope of this proceeding because the Commission in the 

Notice93 invited comment on what consideration it might give to a change in the IEEE’s Standard 

Revision that would treat the pinna as an extremity.  Our inclusion of the pinnae with the ankles, wrists, 

feet, and hands for purposes of RF exposure compliance is properly guided by our consideration of 

recommendations by federal agencies or organizations with expertise in measuring RF exposure and 

evaluating its environmental effects, including safety and human health.94  We are mindful of the broader 

issues raised by the EMR Network and we will continue to work closely with the RFIAWG in supporting 

the evaluations and recommendations of the federal health and safety agencies on these important topics.  

 
90 See IEEE Std C95.1b-2004, IEEE Standard for Safety Levels with Respect to Human Exposure to Radio 

Frequency Electromagnetic Fields, 3 kHz to 300 GHz, Amendment 2: Specific Absorption Rate (SAR) Limits for the 

Pinna. 

91 We note that this specification has no practical effect on human exposure, as standard evaluation procedures have 

measured within the mannequin head, with the molded pinna of the mannequin acting effectively as a spacer 

separating the phone from the head.  The safety of or the effect on the pinna itself does not seem to be contested by 

commenters.  We note that EMR’s objection to the extremity classification is not based on the properties of or effect 

on the pinna, but rather is based on an interest in the consequent or secondary effect of reducing SAR within the 

head below what is currently consistent with our SAR guidelines, based on its concern over the propriety of our 

fundamental SAR guidelines.  We also note that this last concern was explicitly excluded from this rulemaking, but 

is the subject of the Inquiry, infra, in which venue EMR Network’s position can be presented and considered. 

92 See Beard, B., et al., Comparisons of Computed Mobile Phone Induced SAR in the SAM Phantom to That in 

Anatomically Correct Models of the Human Head, IEEE Trans. on Electromagnetic Compatibility, Vol. 48, No. 2, 

May 2006.  The list of co-authors in this technical paper includes staff members from the FDA. 

93 See Notice at para. 35. 

94 See EMR Network v. Federal Communications Commission, 391 F.3d at 273, citing Cellular Taskforce, 205 F.3d 

at 90 (finding that the Commission did not abdicate its responsibilities under NEPA, or act in an arbitrary and 

capricious manner, in refusing to undertake a rulemaking to reassess its RF exposure limits based on new evidence  

but had properly credited outside experts, including IEEE and federal agencies composed of experts in this area; and 

that the Commission’s decision to maintain the status quo when the Environmental Protection Agency (and other 

agencies) saw no reason to jump in represents the sort of agency priority setting that the courts are not inclined to 

second-guess). 
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In this regard, the broader issue of the adequacy of our exposure limits will be raised in a separate Inquiry 

as previously discussed.95 

4. Part 1 / Part 95 MedRadio (formerly Medical Implant Communications 

Service) Measurement Consistency 

51. Summary.  Section 1.1307(b)(2) requires initial SAR evaluation for medical devices 

within the Medical Device Radiocommunication Service (MedRadio Service) by either computation or 

measurement, but, for MedRadio medical implant transmitters, section 95.1221 allows only computation 

for initial evaluation of these devices.  Our amendment to section 95.1221 herein corrects this 

inconsistency to allow either computation or measurement in both sections. 

52. Original Proposals.  The MedRadio Service currently permits the transmission of non-

voice data for the purpose of facilitating diagnostic and/or therapeutic functions involving both implanted 

and body-worn medical devices.96  MedRadio was formerly known as the Medical Implant 

Communications Service (MICS) and did not include body-worn transmitters in its original definition.  In 

the Notice, we pointed out an inconsistency in our rules regarding requirements for implanted transmitters 

to comply with Commission guidelines on RF exposure.97  At the time of the Notice, section 95.603(f) of 

the Commission’s rules required that applications for equipment authorization of devices operating under 

this section include a report showing the results of computational modeling of patient exposure using 

finite difference time domain (FDTD) techniques.98  This rule further stated that the Commission may 

also request the submission of measurement data for specific absorption rate (SAR).  On the other hand, 

with the introduction of body-worn transmitters in the MedRadio service, section 1.1307(b)(2) of the 

rules continues to specify that compliance of the new MedRadio Service transmitters with the SAR limits 

in section 2.1093 may be demonstrated by either FDTD analysis or submission of SAR measurement 

data, with the Commission retaining the option of also requesting measurement data to support an FDTD 

analysis, if appropriate.  We proposed that the latter, flexible rule is more appropriate, providing an 

applicant the option of demonstrating compliance either by use of computational techniques or by a 

laboratory measurement study.  We therefore proposed to revise section 95.603(f) to make it consistent 

with section 1.1307(b)(2).  For completeness, we also proposed to add language to section 2.1093(d)(3) 

which addresses compliance of portable devices including those in the MedRadio Service.  Since 

proposing this revision, our rules regarding requirements for MedRadio Service transmitters have been 

 
95 See ¶¶ 5-7, 12, footnote 84 supra, and Inquiry infra at ¶¶ 205-252. 

96 47 CFR § 95.1201 et seq.  At the time of the Notice, this service was more limited in scope and was referred to as 

the Medical Implant Communications Service (MICS).  However, a recent rulemaking expanded MICS into the 

MedRadio Service and permitted the operation of body-worn, as well as implanted medical devices, including those 

using either listen-before-talk (LBT) frequency monitoring or non-LBT spectrum access methods, in designated 

portions of the 401-406 MHz band.  See Report and Order, ET Docket No. 03-92 (Biotronik, Inc., Request for 

Waiver of the Frequency Monitoring Requirements of the Medical Implant Communications Service Rules); ET 

Docket No. 05-213 (DexCom, Inc., Request for Waiver of the Frequency Monitoring Requirements of the Medical 

Implant Communications Service Rules); RM-11271 (Amendment of Parts 2 and 95 of the Commission’s Rules to 

Establish the Medical Device Radiocommunication Service at 401-402 and 405-406 MHz); and ET Docket No. 06-

135 (Investigation of the Spectrum Requirements for Advanced Medical Technologies), FCC 09-23, released March 

20, 2009.  

97 See Notice at para. 48. 

98 Finite difference time domain (FDTD) analysis is a method for calculating RF electric and magnetic fields inside 

materials by stepping through time at a grid of spatial points in a computer simulation.  FDTD is used in this context 

to determine the SAR, which is simply related to the electric field in simulated tissue. 
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relocated to Subpart I of Part 95, and the content of section 95.603(f) is now located in section 95.1221, 

entitled “RF exposure.”99 

53. Comments.  Only two commenters addressed this issue, and both were critical of FDTD 

analysis.100  The FDA states that it is not sufficient to specify only that manufacturers of MedRadio 

Service implants report the results of computational modeling of patient exposure using FDTD 

techniques.  The FDA says that FDTD simulations may lead to significant uncertainty and/or errors if 

inappropriate parameters and models are used.  It recommends that additional guidelines and 

specifications be supplied if FDTD is to be an option for demonstrating compliance.  FDA states that 

computational modeling for MedRadio Service implants must specifically address the electrical behavior 

of the transmitter very close to the body.  It urges the Commission to identify scientific papers showing 

that compliance can be demonstrated using computational modeling.  It asserts that FDA experts have 

reviewed submissions to the Commission from medical device manufacturers using computational 

modeling, and they have found technical irregularities in these submissions. 

54. The IT’IS Foundation101 asserts that an FDTD analysis can be reliable, but only if the 

device is being simulated correctly.102  Otherwise, IT’IS claims, there is no way to determine the accuracy 

of the analysis.  According to IT’IS, studies have shown that FDTD results can be “grossly off” if the 

persons performing the analysis are inexperienced.  IT’IS states that, according to its experience, 

measurements are much more reliable indicators of compliance than computations, and it strongly 

recommends that the Commission require measurements for evaluating compliance for MedRadio Service 

implants.  IT’IS also cautions that very localized temperature increases in tissue can in theory be 

substantial (several degrees) near implanted conductors, even when the 1-g average SAR limits are not 

exceeded. 

55. Decision.  The goal of our original proposal was to correct an inconsistency in the rules 

with respect to this issue, and our final rules clarify this intent.  The inconsistency originated with the 

promulgation of section 95.603(f) and was perpetuated when the Commission relocated that section to 

another location in Part 95, renumbering it as section 95.1221, as a result of the establishment of the new 

MedRadio Service.103  We did not, however, intend to alter the approach we established when we first 

codified section 1.1307(b)(2), which permits an applicant for authorization of a MedRadio device – either 

body-worn or designed for implant – to demonstrate compliance with RF exposure requirements either 

through computational modeling or laboratory measurement techniques, subject to the Commission’s 

discretion to require the submission of measurement data where the applicant based its showing on 

computational modeling.  104  Additionally, we intend to provide guidelines in the future for using 

computational modeling to demonstrate compliance in a future OET Laboratory Division Knowledge 

Database (KDB) document.105  This approach should alleviate concerns expressed by the FDA and IT’IS 

regarding potential analysis inaccuracies and irregularities.  Thus, we herein replace the current language 

of section 95.1221 with a paragraph similar to that which we had proposed for section 95.603(f) in the 

Notice.106  Moreover, herein, below in the Further Notice, we propose more specific requirements to 

 
99 Amendment of Parts 2 and 95 of the Commission’s Rules to Establish the Medical Device Radiocommunication 

Service at 401-402 and 405-406 MHz, RM-11271, Report and Order (MedRadio Order), 24 FCC Rcd 3493 (paras. 

66-68), 3509 (2009); see also 47 CFR § 95.1221. 

100 See FDA comments at 1-2, IT’IS Foundation comments at 3. 

101 IT’IS Foundation, Dr. Niels Kuster (IT’IS). 

102 See IT’IS Foundation comments at 3. 

103 See MedRadio Order, footnote 99 supra. 

104 See 47 CFR § 1.1307(b)(2). 

105 See para. 28 supra. 
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ensure that any software models used to compute SAR give sufficiently accurate results to confirm 

compliance.107 

56. In summary, the rule revisions we adopt here eliminate an inconsistency in the rules.  The 

benefits of these revisions include clarifying the rules, thereby reducing confusion among regulated 

parties.  There should be no cost associated with these rule changes, and thus benefits of these changes 

outweigh their costs. 

B. Mitigation 

57. Mitigation matters are post-evaluation procedures to ensure exposure limits are not 

exceeded, such as labels, signs, barriers, enforcement, and occupational issues.  We include in this section 

clarifications related to the application of occupational exposure limits for devices and at fixed transmitter 

sites.  A summary of significant comments and discussion on topics initiated by the Notice but that do not 

necessitate changes to our rules are provided in Appendix H.  Specifically pertaining to mitigation, 

Appendix H discusses the topic of local zoning concerns. 

1. Labeling and Instructions for Mobile and Portable Devices Intended for 

Occupational Use Only 

58. Summary.  In the Notice, we proposed more specific labeling and instructional 

requirements for devices intended to be operated only in an occupational setting.  Comments received 

were generally supportive, and we adopt our proposed changes in sections 2.1091(d)(3) and 2.1093(d)(1) 

of our rules. 

59. Original Proposals.  With respect to portable and mobile devices intended for 

occupational use only, we proposed to modify our rules to specify that product/equipment labels may be 

used to satisfy the requirements for making workers aware of the potential for exposure from such 

portable and mobile devices, consistent with labeling guidelines developed by the Telecommunications 

Industry Association (TIA).  We proposed that such labels must indicate that a device is for occupational 

use only, refer the user to specific instructional information on RF exposure (e.g., in a user manual), and 

note that the label and its referenced information are required for RF exposure compliance.  We also 

proposed to require that the label be legible and clearly visible to a user.  We further proposed to require 

that the instructional material provide the user with information on how to use the device in such a way as 

to ensure compliance with the applicable occupational/controlled limit, e.g., instructions as to proper 

device position, duty factor requirements, proper use of accessories, etc.  We proposed that a sample of 

the label, illustrating its location on the device, and the accompanying instructional material, be filed with 

the Commission along with the application for equipment authorization. 

60. Comments.  Commenters that addressed our proposals for labeling requirements for 

mobile and portable devices for occupational use generally supported them.108  TIA elaborated on the 

guidance included in its TSB-133109 that was referenced in the Notice110 and provides guidelines on 

advisory labeling and information for inclusion in user manuals.  Motorola supported the proposals for 

labeling and noted that the labeling provisions in TSB-133 were being used by leading manufacturers for 

mobile devices at the time Motorola filed its comments.  TIA pointed out that the scope of the 

(Continued from previous page)   
106 See section 95.603(f) in Appendix A of the Notice. 

107 See para. 168 infra. 

108 See Cisco comments at 14; Motorola comments at 12-14; TIA comments at 11-12. 

109 Telecommunications Industry Association, Telecommunications Systems Bulletin, TSB-133, June 2003. 

110 See Notice at para. 40. 
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information outlined in TSB-133 is aimed at providing “adequate” written and/or verbal information to 

the end user and believed that the content of the label specified in TSB-133 should be sufficient for 

complying with the Commission’s requirements.  TIA urged the Commission to specifically state that a 

manufacturer’s responsibility to make a user “fully aware” is limited to providing the information 

outlined in TSB-133 in an appropriate user manual or instruction booklet and that the ultimate 

responsibility to provide this information to the end user rests solely with the employer.  On the other 

hand, Dr. Dina Simunic suggested that holders of grants for mobile and portable devices used in 

occupational settings should be required by the Commission to coordinate with end users to ensure that 

they provide appropriate RF safety training.111 

61. TIA proposed that the Commission’s rules provide that a “screen flash” upon power up, 

containing the same contents as the TSB-133 label, will also satisfy the Commission’s requirements.112  

When a label is used, TIA continued, the Commission’s rules should require that it be in an easily 

viewable location.  TIA argued that label placement in battery compartments is appropriate, in particular 

for maintaining label integrity and legibility. 

62. Decision.  We are adopting labeling requirements related to occupational/controlled 

exposure from mobile and portable devices, consistent with our proposals and the comments we received, 

by modifying sections 2.1091(d)(3) and 2.1093(d)(1) to provide that labels may be used to satisfy the 

requirements for making workers aware of the potential for exposure under the conditions proposed in the 

Notice.  In addition, we will update OET Laboratory Division publications as necessary to provide more 

detailed guidance on complying with the requirements for labeling devices intended for occupational use.  

While we appreciate the argument by TIA that placement in the battery compartment helps ensure 

integrity and legibility of a label, we do not consider that such placement is clearly visible to the user.  

However, we agree with TIA’s concept of a “screen flash” option on power up as a more practical 

solution than external labeling and refer in general to either labels or a screen flash as “visual advisories” 

required in the final rules.113  On the other hand, we do not specify a format for visual advisories at this 

time as suggested by TIA but rather encourage development of labeling standards that parallel our 

signage proposals in the Further Notice using similar symbols, colors, and signal words.114  With respect 

to requirements for coordination between equipment manufacturers and end users on training, we are 

adopting language that coordination with end-user organizations is encouraged but not required.  

However, as discussed in the next section, training is required for persons subject to exposure in excess of 

our general population exposure limits.   

63. Workers must be made aware of the steps necessary to protect against exposure to RF 

energy to avoid exceeding our occupational limits.  By clarifying the content of labels which we already 

require and allowing further flexibility through screen flash, as suggested by comments, we conclude that 

the measures we are adopting are the most cost-effective way to reliably achieve awareness.  

2. Clarification of Application of Occupational Exposure Limits 

64. Summary.  Our occupation/controlled limits apply in part when individuals are “fully aware” 

of and can “exercise control” over their exposure.  We proposed to state in our rules that appropriate 

information and training is necessary to achieve full awareness and control of exposure and we herein adopt 

these proposals with minor modification based on the comments received.  We are also adding language to 

 
111 See Dr. Dina Simunic comments at 4. 

112 See TIA comments at 11-12. 

113 If the potential RF exposure generated by the device exceeds the occupational exposure limits such that it is 

necessary to warn that the device not be used or even turned on without first taking advance protective measures, we 

here prohibit the use of the “screen flash” option.  See Appendix A. 

114 See para. 190 infra. 



 Federal Communications Commission FCC 13-39 

 24 

remind licensees of their obligation to consider worker as well as public exposure.   Finally, we codify in our 

rules the extent to which occupation/controlled limits apply to amateur radio licensees. 

65. Original Proposals.  The occupational/controlled exposure limits in our rules apply “in 

situations in which persons are exposed as a consequence of their employment provided those persons are 

fully aware of the potential for exposure and can exercise control over their exposure.”115  The limits for 

occupational/controlled exposure also apply “in situations when an individual is transient through a 

location where occupational/controlled limits apply provided he or she is made aware of the potential for 

exposure.”116  (The general population/uncontrolled exposure limits apply “in situations in which the general 

public may be exposed, or in which persons that are exposed as a consequence of their employment may not 

be fully aware of the potential for exposure or cannot exercise control over their exposure.”)117 

66. The meaning of key terms used in the definition of the application of occupational 

exposure may be subject to interpretation.  We proposed to clarify in our rules that being “fully aware” 

means that an exposed person has received written and verbal information concerning the potential for RF 

exposure and has received training regarding appropriate work practices relating to controlling or 

mitigating his or her exposure.  We proposed to specify that to “exercise control” means that an exposed 

person is able to reduce or avoid exposure by administrative or engineering controls.  Examples of such 

controls would include providing workers with RF safety training, use of personal RF monitors by 

workers, use of RF protective suits, placing of appropriate physical restrictions on areas where high RF 

fields exist, and limiting time of exposure or proximity to the RF source.  As specified in our existing 

rules, transient individuals must simply be made aware of their potential exposure.118  We proposed in the 

Notice that this awareness could be achieved by means of written and/or verbal information, including, 

for instance, appropriate signage.119 

67. We also noted that some licensees have not always properly considered their 

responsibilities to ensure compliance for workers at their site when evaluating exposure of the general 

public.  We accordingly proposed to add language to section 1.1310 of our rules to remind licensees and 

applicants of their obligation to consider exposure of workers near RF sources as well as exposure of the 

public.120 

68. Comments.  Most commenters supported providing further guidance on when 

occupational/controlled exposure limits apply; however, they expressed a variety of opinions as to the 

details of our requirements.  Cingular Wireless LLC (Cingular) supported the proposals and stated that 

they reflect existing standard industry practice.121  TIA supported our proposals to assure workers are 

properly informed about exposure at antenna sites and refers to its Telecommunications Systems Bulletin 

92 (TSB-92) that addresses the need for licensees to implement RF safety programs for fixed station 

equipment/antenna sites.122  Many of the comments were only peripherally related to the proposals made 

in the Notice. 

69. The interpretation of what it means to be “fully aware” of the potential for occupational 

RF exposure generated the most comment and concern.  Some commenters supported the proposed note 

 
115 See 47 CFR § 1.1310 Table 1 Note 1; emphasis added in italics. 

116 Id. 

117 See 47 CFR § 1.1310 Table 1 Note 2. 

118 Id. 

119 See Notice at para. 38. 

120 See Notice at para. 39. 

121 See Cingular comments at 15. 

122 See TIA comments at 11-12. 
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to section 1.1310 more or less as written,123 but others objected to this proposal or requested further 

clarification regarding how this requirement can be satisfied.  For example, several commenters did not 

agree that both written and verbal information should be required in order to make persons fully aware of 

the potential for exposure.124  CTIA noted that training concerning RF exposure and controlling or 

mitigating exposure is often part of an integrated program, and it recommended that the Commission 

allow either written or verbal information relating to exposure and safe work practices.  Sprint maintained 

that there is no rationale for requiring licensees to provide both written and verbal information.  Motorola 

argued that the Commission should not require that employers provide three “layers” of information, i.e., 

written information, verbal information, and comprehensive training, when a single “performance based” 

requirement for training should be sufficient.  Motorola suggested that the note to section 1.1310 should 

indicate that a number of information and training resources are available or under development, and the 

Commission should allow a licensee or site manager the flexibility to select the option most suitable for a 

given antenna site and work force. 

70. Broadcast Signal Lab, LLP (BSL) said that different situations warrant different 

procedures and suggested requiring written “and/or” verbal information.125  For example, some situations 

may require only signage, while others may require personal instruction.  BSL recommended that the 

Commission rely on the reasonable judgment of the licensees in the context of each particular situation as 

to how to provide the relevant information.  BSL advised its clients that they maintain a written “access 

and control of RFE” policy so that it can be readily communicated to employees and outside contractors.  

It suggested that the Commission might want to consider adding to its rules a requirement that each 

licensee have such a policy on file and share it with workers on a regular basis, as appropriate. 

71. The National Association of Broadcasters (NAB) noted that, as a practical matter, studios 

and transmitters might be located in the same facility where non-technical personnel may work.126  NAB 

was concerned that these non-technical employees “may not be currently apprised with both written and 

verbal information about occupational exposure” when common practice is for licensees to post advisory 

signs in transmitter areas of such a facility where the general population exposure limits might be 

exceeded.  These areas would generally be off-limits to non-technical employees.  However, these 

employees might occasionally transit through such areas.  If both written and verbal information is 

necessary, NAB wanted to know specifically what information must be provided to these employees.   

Similarly, AT&T Corporation (AT&T) asked what constitutes appropriate verbal information.127 

72. With respect to “transient” individuals, Pinnacle, Southern,128 and Hammett and Edison 

suggested that RF warning/alerting signage is probably the most effective means to provide RF safety 

information. 129  They also agreed that in some cases there is indiscriminate posting of signs (i.e., 

inappropriate quantity and/or type), while in other cases not enough basic instructions are given on the 

sign to ensure compliance.  Pinnacle encouraged the Commission to remind licensees to provide specific 

safety guidelines and information on RF warning/alerting signs, especially those on rooftops.  It also 

urged the Commission to consider establishing unambiguous guidelines for when RF signs would be 

 
123 See Cingular comments at 15; Cisco comments at 14; Fry comments at 1; EMR Network comments at 4; Global 

comments at 1-2. 

124 See BSL comments at 16; CTIA comments at 12-13; Motorola comments at 12-14; Pinnacle comments at 5-7; 

Southern reply comments at 6-8; Sprint comments at 2-3. 

125 See BSL comments at 16. 

126 See NAB comments at 2-3. 

127 See AT&T comments at 1. 

128 Southern Communications Services, Inc. & Southern Company Services, Inc. (Southern). 

129 See Pinnacle comments at 5-7; Southern reply comments at 6-8; Hammett and Edison comments at 1-2. 
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required for different antenna sites.  RSI Educational Foundation (RSI) also stated that there is a need for 

proper assessment of signage, and it asked the Commission to consider requiring more specific and 

comprehensive programs for dealing with RF levels above the general population limits.130  RF People 

also asked that the Commission provide more detailed guidance on what is needed, especially at rooftop 

locations.131  Global RF Solutions (Global) claimed that its investigations at “several hundred” existing 

communications sites indicated that personnel were never given written or verbal instructions concerning 

RF safety.132  Global also noted that signage for warning personnel is seldom posted in a correct manner 

at most of the sites it has visited. 

73. Southern stated that providing too much specificity could create standards that do not 

account for the variable nature of different facilities and the character and size of a licensee’s 

workforce.133  Southern agreed with Motorola that the Commission’s rules should set a single 

“performance based” requirement for training and that licensees should have the flexibility to use the type 

of training best suited to their operations and workforce.  Southern stated that there is no evidence that 

worker training has been a major problem that would warrant the Commission providing detailed and 

specific requirements.  Southern maintained that other agencies, such as the Occupational Safety and 

Health Administration (OSHA), are a better source for such information. 

74. Hammett and Edison were concerned that there may be uncertainty or excessive burden 

associated with any requirement to provide RF training to “third party” workers not under the control of a 

licensee.  Hammett and Edison argued that it is impractical for Commission licensees to have advance 

notice of worker access when a licensee is one of many tenants at a site.  It maintained that OSHA already 

has established procedures for adequate notice and/or training in occupational settings, and it 

recommended that the Commission not duplicate or overlap OSHA’s regulatory jurisdiction. 

75. Decision.  The fundamental purpose of our rules regarding occupational/controlled 

exposure is to require that workers at the higher permitted levels of exposure have the appropriate level of 

awareness and control to ensure that they are not exposed above the occupational/controlled limits.  We 

agree with commenters that argue that flexibility is needed with respect to how such information is 

provided to adapt to the needs of various sites and circumstances.134  Therefore, we are specifying that for 

individuals exposed as a consequence of their employment, using the occupational/controlled limits, 

written and/or verbal (orally-communicated) information must be provided, at the discretion of the 

responsible party as is necessary to ensure compliance with the occupational/controlled limits.  In 

addition, with the exception of transient individuals, appropriate training regarding work practices that 

will ensure that exposed persons are “fully aware of the potential for exposure and can exercise control 

over their exposure” is required to be provided.  We conclude that this two-tiered approach will provide 

sufficient information to ensure that people are adequately protected. 

76. Regarding specific guidelines on what kind of information is required and what 

constitutes adequate training, we intend to rely primarily on instructional and training resources already 

available.  Section 1.1310 of our rules already references OET Bulletin 65 as one resource, and we plan to 

update this bulletin after the conclusion of this docket to provide additional information regarding RF 

safety programs and available resources, including information now incorporated in the IEEE C95.7 

recommended practice for RF safety programs referenced in the Notice.  We agree with the requests of 

several commenters that we propose more specific guidelines; thus we are proposing specific rules 

 
130 See RSI comments at 1-2. 

131 See RF People comments at 1-3. 

132 See Global comments at 1-2. 

133 See Southern reply comments at 6-8. 

134 See para. 69 supra. 
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elaborating upon written and/or verbal information, appropriate training, and signage and barrier 

requirements in the Further Notice, including consideration of third-party workers.  We note that training 

is not required for transient individuals, but they must receive written and/or verbal information and 

notification (for example, using signs) concerning their exposure potential and appropriate means 

available to mitigate their exposure.  We further note that the designation of “transient individual” applies 

to visitors and people traversing the site, not to third-party workers performing maintenance on the site 

for an extended period.  However, in the event of complaints that result in enforcement investigations, we 

will evaluate, on a case-by-case basis, whether the information requirements are met, and if not whether 

the general population/uncontrolled exposure limits are appropriate to apply in a specific area where 

transient access is permitted. 

77. It should be helpful to licensees to codify our earlier adopted policy with regard the use 

of occupational/controlled limits at amateur radio stations.  This policy was established in the RF Report 

and Order of 1996,135 but was not incorporated in the rules at that time.  It allows amateur stations to be 

evaluated with respect to occupational/controlled exposure limits as long as appropriate training and 

information has been provided to the amateur licensee and members of his or her immediate household.  

We here codify this policy be adding a paragraph to new sub section 1.1310.136 

78. We adopt our proposal at section 1.1310(e)(3) as shown in Appendix A to require 

licensees and applicants to properly consider their responsibilities to ensure compliance for workers as 

well as the public at their site.  We disagree with comments that we should defer to OSHA with regard to 

RF safety issues.  First, OSHA does not appear to have a particularized program in place to ensure worker 

safety with regard to RF exposure from the wide variety of RF transmitters regulated by the Commission.  

Second, although we do collaborate with OSHA staff regarding matters related to RF safety, and both 

agencies are members of an inter-agency RF working group,137 we are not aware that OSHA has adequate 

resources to ensure compliance with our limits for occupational/controlled exposure among our licensees 

and grantees. 

79. Costs of these new rules adopted herein should be minimal since, with the exception of 

transient personnel, workers in controlled environments near fixed transmitter sites have been required to 

be fully aware of their potential for exposure,138 and we expect that they accordingly should have already 

been receiving some degree of RF safety training.  In addition to the obvious benefit to the public and 

workers of requiring application of controls intended to avoid excess exposure, another anticipated benefit 

of these actions in this Order is a reduction of uncertainty as to what is necessary to establish compliance 

near RF transmitters.  By this Order, transient individuals are not required to be trained, so the associated 

training cost are negligible, with the exception that these individuals must receive written and/or verbal 

information and notification (for example, using signs); however we propose in the Further Notice 

extensions of these adopted rules, and we seek comment on their associated costs and benefits.  For 

example, transient individuals would be required to be supervised by trained personnel.139  In the Further 

Notice we generally propose to extend requirements to include aspects of RF safety programs that have 

been developed in coordination with industry in the intervening years since the Notice with the goal of 

ensuring compliance and the safety of workers, particularly near high power transmitting antennas, in the 

most efficient, flexible, and least burdensome manner possible. 

 
135 Report and Order, ET Docket 93-62, Guidelines for Evaluating the Environmental Effects of Radio frequency 

Radiation, 11 FCC Rcd 15123 (1996), para. 161. 

136 See § 1.1310(e)(4) in Appendix A infra. 

137 Radiofrequency Interagency Working Group (RFIAWG). 

138 See § 1.1310, Table 1, Note 1. 

139 See para. 184 infra. 
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3. Responsibility for Compliance at Fixed Sites with Multiple Transmitters 

80. Summary.  Our rules do not address apportionment of responsibility among licensees that 

exceed 5% of the exposure limits and are not categorically excluded.  Comments received suggested that 

it is necessary for an individual licensee to be assigned primary responsibility for compliance at a multiple 

use site.  However, we clarify that this is not the case and emphasize cooperation and that failure to 

comply at multiple use sites can result in penalties for all site occupants that contribute significantly to 

exposure, not just the newest occupant or the occupant which contributes the most to exposure. 

81. Background.  The Commission’s rules effectively place limits on the total exposure due 

to multiple fixed transmitters in any environment.  A significant issue raised by several commenters 

involved difficulties encountered in determining compliance responsibility and cooperation at 

communications sites with multiple transmitters.  Such multi-user sites probably constitute the majority of 

contemporary broadcast and fixed wireless base station installations.  Our current rules assign 

responsibility for compliance to new and renewal applicants at such sites but do not provide guidance for 

cooperation of these applicants with existing tenants in the process of bringing non-compliant sites into 

compliance.140  This subject was not raised in the Notice, and we are not changing our rules here with 

respect to this issue, but, we do provide herein some clarification of our rules in response to this issue. 

82. Comments.  BSL noted that the exclusion thresholds for routine evaluation of multiple 

transmitter sites are based on the emissions of individual antennas.141  However, BSL continued, section 

1.1306(a) of the Commission’s rules implementing the NEPA requires that environmental effects be 

evaluated on a cumulative, as well as an individual, basis, thus implying that the proposed thresholds for 

exclusion should be based on cumulative emissions when multiple transmitters are present.142  BSL 

suggested that there should be a threshold below which the operator of a transmitter can be assured that its 

facility will be in compliance with the Commission’s RF guidelines regardless of what other emitters are 

present.  BSL stated that using the “5%” rule in section 1.1307(b)(3) of the rules is useful in simplifying 

analysis of responsibility at multiple transmitter sites.143  However, it proposed that we apply a “second 

tier” to Table 1 to indicate where there is a need for routine evaluation by individual contributors at 

multiple emitter sites. 

83. T-Mobile maintained that the Commission’s rules for dealing with multiple emitter sites 

are sometimes impractical or confusing.144  T-Mobile noted that while the current rules require 

newcomers to a site to evaluate the RF environment and, if necessary, submit an Environmental 

Assessment (EA), they are not required to take primary responsibility to resolve any subsequent non-

compliance, nor are they required to advise existing carriers at the site that the additional transmitter 

could create a non-compliant situation.  T-Mobile and Southern urged the Commission to clarify that 

although existing licensees at multiple emitter sites must cooperate with a newcomer in resolving RF 

issues, the newcomer bears primary responsibility for ensuring compliance.145  Such a policy would 

assign appropriate responsibility instead of the current situation where, according to Southern, no one in 

particular is responsible for ensuring ongoing compliance.  Southern also recommended that the 

 
140 See 47 CFR §§ 1.1307(b)(3)(i) and (ii). 

141 See BSL comments at 10-15. 

142 See 47 CFR § 1.1306(a). 

143 The “5%” rule specifies that when multiple fixed transmitters are present in an accessible area, actions necessary 

to ensure compliance are the shared responsibility of all licensees whose transmitters produce power density levels 

that exceed 5% of the appropriate exposure limit at the area in question.  47 CFR § 1.1307(b)(3).   

144 See T-Mobile comments at 16-17; Southern reply comments at 8-10. 

145 See Southern reply comments at 8-10. 
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Commission urge site owners, leasers, and managers to provide a mechanism by which lessees may be 

able to exchange relevant information regarding site compliance.  

84. Discussion.  The commenters suggest that our current rules do not address in all 

particulars the issue of licensee and applicant responsibility at multiple emitter sites, specifically, that our 

rules do not include an apportionment of responsibility among licensees that exceed 5% of the exposure 

limits and are not categorically excluded.  While we clarify our present rules regarding responsibility by 

the discussion herein, we also include more information on the subject of joint RF safety programs and 

address mitigation in the Further Notice infra,146 and intend to include further guidance in subsequent 

updates to OET Bulletin 65.  Given the variety of situations presented by multiple transmitter sites, 

responsibility for compliance and preparation of Environmental Assessments continues to apply to 

multiple transmitter sites as described in section 1.1307(b)(3) of our rules, and “significant” transmitters 

can be assumed to be based on the same threshold of 5% defined there.  We note that when routine 

evaluations are required at such sites, all relevant co-located licensees are responsible for compliance.  

Therefore, it is in the interest of these licensees to share information about power and other operating 

characteristics in order to achieve accurate representations of the RF environment.  The Commission 

continues to encourage all site occupants, owners,147 leasers, and managers to cooperate in these 

endeavors, and we note that site user agreements are particularly useful and desirable to achieve this end.  

As demonstrated in the record,148 all licensees that exceed five percent of the RF exposure limit at any 

non-compliant location are jointly and severally responsible, and the Commission may impose forfeiture 

liability on all such licensees.149  Regarding BSL’s comments on multiple transmitter sites, we seek 

comment on a proposal to sum exclusion thresholds due to multiple fixed RF sources in the Further 

Notice infra.150  We also propose to eliminate the current Table 1 in the Further Notice, infra, and BSL 

can raise its comment regarding a separate threshold for individual contributors at multi-emitter sites if it 

deems it relevant in context of the proposed rule.151 

4. Labeling and Installation of Fixed Consumer Transmitters 

85. Summary.  We originally proposed in the Notice152 to modify our rules dealing with 

labels placed on consumer subscriber transceiver antennas, which are required regardless of output power 

or exposure potential in specific rule parts as listed in Table 1 of section 1.1307(b) of our rules.  We do 

not adopt our original proposals in this Order since we are proposing modifications to this rule in the 

Further Notice under a broader scope of mitigation issues dealing with labeling and signage.  While we 

raised the issue of installation requirements of fixed subscriber transceiver antennas in the Notice, we did 

not make any specific proposals.  We do not specify installation requirements for these antennas in our 

rules, and we make no change in this Order. 

86. Original Proposals.  The Commission currently requires labels for certain consumer 

products that use wireless technology to provide users with information on RF exposure.  These labeling 

requirements apply to subscriber transceiver antennas in certain service categories.  Licensees in these 

services are required to attach a label to subscriber transceiver antennas that:  (1) provides adequate notice 

regarding potential radiofrequency safety hazards, e.g., information on the safe minimum separation 

 
146 See para. 193 infra. 

147 See 47 CFR § 1.1307(b)(3), where “[o]wners of transmitter sites are expected to allow applicants and licensees to 

take reasonable steps to comply…” 

148 See, e.g., Radio One Licenses, et. al., 19 FCC Rcd 23922 (2004), recon. denied, 21 FCC Rcd 14271 (2006). 

149 See 47 U.S.C. § 312. 

150 See paras. 139-141 infra. 

151 BSL - or any other party - should specify the particulars of any such proposal. 

152 See section III. G. of the Notice. 



 Federal Communications Commission FCC 13-39 

 30 

distance required between persons and transceiver antennas; and (2) references the applicable 

Commission-adopted limits for radiofrequency exposure specified in section 1.1310 of our rules.  In the 

Notice, we asked for comment on whether there are conditions under which we could forgo labeling 

requirements.153 

87. We proposed to use criteria based on power and frequency to trigger labeling 

requirements and to apply the labeling requirements for fixed consumer devices equivalently across all 

service categories for which they currently apply.  We also proposed a new labeling requirement for fixed 

consumer/subscriber transceivers in the 39 GHz services governed by Part 101, Subpart C, which operate 

similarly to other consumer devices affected by these rules.  We further proposed to exclude devices from 

labeling requirements if the responsible party demonstrates by any appropriate means that MPE or SAR 

limits could not be exceeded regardless of proximity to the antenna.154 

88. We asked for comment on these proposals and on whether different criteria are 

appropriate for certain services or circumstances and whether there are other services to which these or 

other labeling requirements should apply.  For example, should these or other labeling requirements apply 

to cellular, PCS, and other CMRS licensees that choose to offer consumer-based fixed services?  We also 

requested comment on whether the term “subscriber” adequately encompasses the potential users of such 

transceiver antennas.155 

89. We discussed issues related to professional installation and other safety measures taken to 

ensure the safe operation of the subscriber antennas.  We noted the desirability of having these antennas 

professionally installed, and we encouraged certain safeguards, such as the incorporation of safety “cut-

off” devices to reduce or shut down power to an antenna when the transmitted beam is blocked by a 

person.  We also noted that instructional materials should be provided to users and installers that advise as 

to safety precautions and minimum separation distances.  We invited comment on these proposals in the 

Notice,156 but we decide not to adopt these proposals in this Order. 

90. Comments.   Several commenters indicated that the use of labels to provide disclosure of 

possible RF exposure is reasonable or appropriate,157 and no commenters addressing these issues 

explicitly objected to the use of labels.  IEEE 802 and Wi-Fi expressed support for using certain power 

thresholds as a trigger for evaluation of low-power section 15.247 devices to determine when labeling 

would be required.158  Some of the comments referred to portable or mobile consumer devices; however, 

labeling has not been required nor was it proposed in the Notice for these devices; this section deals only 

with fixed consumer transceiver antennas.159 

91. IEEE 802 also believed that providing samples of advisory labels and user manual 

informational disclosures with applications is appropriate.160  PalmOne noted that the user manual is the 

proper place for detailed exposure information, and it said that some international regulatory bodies 

 
153 See Notice at para. 42. 

154 See Notice at para. 42. 

155 See Notice at para. 42. 

156 See Notice at para. 43. 

157 See EMR Network comments at 4; PalmOne comments at 5; IEEE 802 comments at 5-8; TIA comments at 11-

12; Wi-Fi comments at 7. 

158 See IEEE 802 comments at 5-8; Wi-Fi comments at 7. 

159 See PalmOne comments at 5. 

160 See IEEE 802 comments at 5. 
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already require that RF exposure information be included in a prominent location in user manuals for 

consumer products such as cellular telephones.161 

92. Nokia noted that the labeling proposals apply only to specific service categories, and did 

not support extending labeling requirements to CMRS low-power transmitters.162  Cisco suggested that 

for consumer wireless devices such as home networks, garage door remotes, and other low power devices, 

RF safety information provided in user manuals is sufficient.163  In addition, Cisco continued, a consumer 

is more likely to read safety information in a user manual than text on a small label.  T-Mobile supported 

the proposal to not require labeling of subscriber transceiver antennas if the responsible party 

demonstrated compliance with MPE or SAR limits regardless of proximity to the antenna.164  It concurred 

that labeling may be considered sufficient to ensure compliance if labels will effectively prevent exposure 

in areas near antennas where the limits may be exceeded. 

93. Regarding installation requirements, Nokia commented that, for self-installed subscriber 

transceivers, clear instructions should be included in the user’s manual stipulating that the antenna should 

be mounted so that no person can approach closer than the minimum separation distance.165  Nokia said 

that the text for such instructions should be submitted to the Commission along with an application for 

equipment authorization. 

94. Cisco gave two examples relevant to the installation issue, suggesting reliance on the 

manuals accompanying the devices in both cases.166  The first involved a consumer installing a low power 

radio device in a laptop or PDA.  For devices not excluded from routine evaluation, Cisco suggested that 

relevant exposure information could be provided in the user manual.  In the second case, a consumer self-

installs an external transmitter used to extend the range of a wireless networking system.  In such cases, 

Cisco recommended RF safety warnings and instructions on safe installation also be provided in manuals.  

Furthermore, Cisco believed that consumers likely to install such equipment tend to be “reasonably 

sophisticated” in their use of RF equipment, so that instructions in manuals should be sufficient to ensure 

compliance. 

95. Wireless Communications Association International (WCA) fully supported the 

Commission’s decision not to propose mandatory requirements for professional installation of subscriber 

transceiver antennas.167  WCA argued that safety-related concerns regarding wireless broadband 

consumer equipment are already addressed by the “safety exception” to the Commission’s “OTARD” 

rules (47 CFR § 1.4000), which prohibits “safety-related” antenna restrictions that impair installation, 

maintenance or use of subscriber wireless antennas unless they serve a clearly defined and legitimate 

safety objective.  Section 1.4000(c) of our rules additionally requires labeling of fixed transmitting 

antennas to provide notice of potential RF exposure for the provisions of section 1.4000 to apply. 

96. Discussion.  We again note that many of the comments are made with respect to portable 

devices, which are not subject to these requirements and were not addressed in the Notice.  Nonetheless, 

the ideas and arguments advanced are useful in our consideration for fixed devices.  Most commenters 

appear to agree that providing information on RF exposure, where required and effective, through labels 

or instructions in user manuals is an acceptable method to ensure compliance with our RF exposure 

 
161 See PalmOne comments at 5. 

162 See Nokia comments at 8. 

163 See Cisco comments at 15. 

164 See T-Mobile comments at 14-15. 

165 See Nokia comments at 2-3 and 8. 

166 See Cisco comments at 13. 

167 See WCA comments at 1-3. 
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limits.  For all relevant services involving fixed subscriber transceiver antennas, we are not at this time 

adopting the modified rules proposed in the Notice regarding labeling requirements using criteria based 

on power and distance in this Order.  Instead, we are proposing modifications to these rules in the 

Further Notice under a broader scope of mitigation issues dealing with labeling and signage.168  In our 

Notice, we proposed labeling as sufficient only with respect to devices governed by Parts 21 (Subpart K), 

74 (Subpart I), and 101 (Subparts C, G, and L).  We are now proposing in the Further Notice not to 

require labels for any fixed subscriber transceiver antenna (or any transmitting antenna in general) if it is 

demonstrated that the appropriate general population/uncontrolled exposure limits cannot be exceeded in 

any case, even with persons immediately adjacent to an antenna, which we define as “intrinsic 

compliance.”  We find no basis for requiring labels for situations where the exposure limits cannot be 

exceeded.  However, this makes it particularly important to fully evaluate the required separation 

distances from subscriber antennas by measurements or modeling.  In the interim, while we will continue 

to require labels in general, they may state that a device is intrinsically compliant with our exposure limits 

if such is the case.  Methods to achieve intrinsic compliance include, for example, the use of radomes or 

other surfaces to preclude access to non-compliant spatial regions near energized antenna elements or 

safety “cut-off” devices, discussed above, to reduce or shut down power to an antenna when a person may 

be in the path of and too close to the source of the RF energy.  We find this concept of intrinsically 

compliant fixed devices to be useful in the context of our discussion in the Further Notice, and thus we 

use this term in the context of our proposals below.169 

97. We have not been presented with any evidence that our present policy of not establishing 

mandatory requirements regarding professional installation or device design has resulted in non-

compliance with the exposure limits.  Accordingly, we find no justification for making any changes in 

this area.   We will continue to advise manufacturers and licensees to provide information in user manuals 

regarding proper and safe installation.  We conclude that our labeling requirements, in conjunction with 

such information in user manuals, if necessary, will be sufficient to ensure that proper caution is taken in 

the placement of these devices.  With respect to Cisco’s comments, we note that the scope of the present 

discussion involves the labeling of fixed consumer transceiver antennas, not mobile or portable devices. 

C. Effective Date 

98. Original Proposal.  In the Notice, we recognized that licensees and applicants will need 

some period of time to become familiar with any changes to our rules that could require additional routine 

evaluation for some previously excluded transmitters and devices and to modify their processes and 

procedures accordingly.  Therefore, we proposed in the Notice to provide a transition period of six months 

after we adopt any new rules in this proceeding before they become effective.  We now defer many of our 

decisions as proposals in the Further Notice, and those adopted here are not as extensive as those we 

originally proposed.  We expect that they can be readily complied with, and so we here adopt an effective 

date of 60 days after publication in the Federal Register for the final rules in Appendix A. 

99. Comments.  This issue generated a fairly large number of comments.  Many commenters 

favored a more lengthy transition period than the six months proposed.  CTIA and other commenters 

urged the Commission to allow a one-year transition period or longer, maintaining that anything shorter 

would be overly burdensome.170  Many of the requests for longer periods of time to transition are 

premised on the need to re-evaluate sites under the rules proposed in the Notice, but we are not modifying 

our exclusion criteria in this Order. 

 
168 See para. 176 infra. 

169 See para. 196 infra. 

170 See Cingular comments at 16; CTIA comments at 13-14; Dobson reply comments at 4-6; Ericsson comments at 

8-9; Motorola comments at 15; Pinnacle comments at 8-9; T-Mobile comments at 12-14; Winstar comments at 3. 
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100. Most commenters strongly urged the Commission to clarify that the new requirements for 

routine evaluation be applied “prospectively.”171  Many of these commenters urged that we “grandfather” 

existing sites from evaluation, although a few commenters opposed this.172  The EMR Network said the 

Commission would be derelict in its duty to safeguard the public from RF exposure if it allows 

grandfathered transmitters to remain unexamined.  Similarly, RF People opposed grandfathering and 

maintained that such an action would sweep large numbers of sites with potential RF hazards under the 

rug.  Southern maintained, on the other hand, that a system-wide re-evaluation would constitute an 

enormous effort, and Sprint similarly noted that the proposals for rooftop antennas are more restrictive 

than the existing standard, so that a significant number of existing sites could be subject to routine 

evaluation.  This, according to Sprint, would represent an immense burden for licensees, and the 

Commission should not impose it absent clear and convincing evidence that transmitter sites that have 

been excluded under the existing rules pose an unacceptable risk of non-compliance.  Winstar 

Communications, LLC (Winstar) similarly asserted that retroactive application of the proposed exclusion 

criteria could impose unreasonable economic and administrative burdens on wireless providers. 

101. T-Mobile concurred that the new rule changes for exclusions from evaluation should be 

prospective only, because existing facilities have been constructed in compliance with existing guidelines 

and are, in fact, safe.  Also, T-Mobile noted that the Commission’s environmental rules are promulgated 

pursuant to the NEPA, and the NEPA is a prospective statute, enforceable only prior to the construction 

of federally-licensed facilities.  According to T-Mobile, the courts have consistently held that the NEPA 

does not authorize relief after the fact of construction, absent bad faith on the part of an agency.173 

102. Some other commenters proposed that we allow a “concurrent system” of applicability, 

whereby any new rules would become effective immediately but would not become mandatory until 

later.174  During that time period, manufacturers and others would be able to choose between the current 

or newly adopted rules.  Dell, Nokia, and others noted that this would allow industry and consumers to 

immediately benefit from some of the proposed changes. 

103. Decision.  We will not require a new evaluation of all existing sites that were excluded 

from evaluation under previous criteria.  As pointed out by T-Mobile, the NEPA is a prospective 

statute.175  Moreover, even if NEPA or the Communications Act provided discretionary authority to 

require such existing sites to be evaluated under our new rules, we would find that such evaluation would 

not be necessary in this case.  The rule revisions set forth in Appendix A below are generally procedural.  

We are not adopting any changes to the exclusion criteria in the rules at this time.  In other words, if a site 

was “categorically excluded” or “exempt” from routine evaluation under the previous rules, it will still be 

exempt from routine evaluation under the rules we adopt today.  We note, however, that regardless of 

whether a site is exempt from routine evaluation, licensees are required to ensure that existing sites are in 

 
171 See CTIA comments at 13-14; Dobson Communications reply comments at 4-6; NAB comments at 4; Southern 

Communications comments at 8-9 and reply comments at 3-4; Sprint comments at 3-4; T-Mobile comments at 12-

14; Winstar Communications at 3; Wireless Communications Association International (WCA) comments at 2-5. 

172 See EMR Network comments at 2, RF People reply comments at 1-4. 

173 See T-Mobile comments at 13-14. 

174 See Dell comments at 3; IEEE 802 comments at 8; Nokia comments at 8-9; TIA comments at 13; Wi-Fi 

comments at 10. 

175 T-Mobile comments at 13-14, citing Ogunquit Village Corporation v. Davis, 553 F.2d 243, 246 (1st Cir.1977); 

Richland Park Homeowners Ass’n. v. Pierce, 671 F.2d 935, 941 (5th Cir. 1982), citing Aertsen v. Landrieu, 637 

F.2d 12, 19 (1st Cir. 1980).  See Section 102(2)(C)(i) of NEPA, 42 U.S.C. § 4332(2)(C)(i).  See also Citizens and 

Landowners v. United States Dept. of Energy, 683 F.2d 1171 (8th Cir. 1982) (refusing to afford remedy post-

construction).  
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compliance with our exposure limits.176  Furthermore, we caution that the Commission may take 

enforcement action against licensees that do not comply with the exposure limits in the rules, regardless 

of whether their transmitters were “categorically excluded” or “exempt” from routine evaluation in the 

past. 

104. We have deferred many of the decisions of the Order to the Further Notice, and so our 

final changes to the rules in this Order are relatively minor, most of which are allowing greater flexibility 

in determination of compliance and thus are not associated with any increase in cost to affected parties.  

However, we recognize that any such changes require a reasonable period of time to be implemented.  

Therefore, we are setting an effective date of 60 days after publication in the Federal Register for the final 

rules in Appendix A. 

D. Deletion of Old Rules and Update of Portable and Mobile Service Evaluation List 

105. We note that an administrative change is necessary in the rules dealing with RF exposure.  

When we last adopted major changes to these rules in 1996 and 1997, we also adopted certain “Transition 

Provisions.”177  These transition provisions, contained in sections 1.1307(b)(4) and (5) of our rules, no 

longer have any effect and are thus not necessary.  “All existing transmitting facilities, operations and 

devices” the Commission regulates were required to be in compliance with section 1.1307(b)(1) through 

(b)(3), by September 1, 2000 in accord with section 1.1307(b)(5).178  We state in section 1.1307(b)(1) of 

our rules that our exposure limits “are generally applicable to all facilities, operations, and transmitters 

 
176 The Commission’s authority to adopt and enforce RF exposure limits beyond the prospective limitations of 

NEPA is well established.  See, e.g., Section 704(b) of the Telecommunications Act of 1996, Pub. L. No. 104-104 

(directing Commission to “prescribe and make effective rules regarding the environmental effects of radio frequency 

emissions” upon completing action in then-pending rulemaking proceeding that included proposals for, inter alia, 

maximum exposure limits); 47 U.S.C. § 332(c)(7)(B)(iv) (recognizing legitimacy of FCC’s existing regulations on 

environmental effects of RF emissions of personal wireless service facilities, by proscribing state and local 

regulation of such facilities on the basis of such effects, to the extent such facilities comply with Commission 

regulations concerning such RF emissions); 47 U.S.C. § 151 (creating the FCC “[f]or the purpose of regulating 

interstate and foreign commerce in communication by wire and radio so as to make available, so far as possible, to 

all the people of the United States, . . . a rapid, efficient, Nation-wide, and world-wide wire and radio 

communication service, . . . for the purpose of [inter alia] promoting safety of life and property through the use of 

wire and radio communications”).  See also H.R. Rep. No. 204(I), 104th Cong., 1st Sess. 94 (1995), reprinted in 1996 

U.S.C.C.A.N. 10, 61 (1996) (in legislative history of Section 704 of 1996 Telecommunications Act, identifying 

“adequate safeguards of the public health and safety” as part of a framework of uniform, nationwide RF 

regulations); Farina v. Nokia, Inc., 625 F.3d 97 (3d Cir. 2010) (affirming that FCC regulation of cell phone RF 

emissions – including those rules addressing health effects – preempted state lawsuit dependent on claims of adverse 

health effects from FCC-compliant cell phone RF emissions), cert. denied, 132 S.Ct. 365 (2011).  In Farina, 625 

F.3d at 130, the U.S. Court of Appeals for the Third Circuit stated that “[p]rotecting public safety [with RF 

emissions regulation] is clearly within the mandate of the FCC,” observing that “although the FCC’s RF regulations 

were triggered by the Commission’s NEPA obligations, health and safety considerations were already within the 

FCC’s mandate, 47 U.S.C. §§ 151, 332(a), and all RF regulations were promulgated under the rulemaking authority 

granted by the [Communications Act of 1934, as amended].”  Id. at 128.  The court also recognized that in 

promulgating RF exposure standards, the Commission was not only acting in accordance with its public safety 

mandate, but also in accordance with its mandate to ensure the rapid development of an efficient and uniform 

nationwide communications system:  “In order to satisfy both its mandates to regulate the safety concerns of RF 

emissions and to ensure the creation of an efficient and uniform nationwide network, the FCC was required to weigh 

those considerations and establish a set of standards that limit RF emissions enough to protect the public and 

workers while, at the same time, leave RF levels high enough to enable cell phone companies to provide quality 

nationwide service in a cost-effective manner.”  Id. at 125. 

177 See 47 CFR §§ 1.1307(b)(4) and (5). 

178 See 47 CFR § 1.1307(b)(5). 
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regulated by the Commission.”  Thus, there are no facilities operating pursuant to the requirements in 

effect before the transition period that would become non-compliant with the rules as a result of the 

elimination of the transition period.  Moreover, there are no pending enforcement cases where compliance 

with the transition deadline is at issue.  We are, therefore, sua sponte deleting these transition provisions 

from this rule part. 

106. We also note that we are making necessary minor administrative changes for clarification 

and consistency between sections 1.1307(b)(2), 2.1091(c), and 2.1093, which list services requiring 

routine RF evaluation for portable and mobile devices.  Specifically, we add “Miscellaneous” to all three 

sections to correctly name the Miscellaneous Wireless Communications Service defined by part 27 of our 

rules; we add “the 4.9 GHz Band Service” and  “the Medical Device Radiocommunication Service 

(MedRadio)” to section 1.1307(b)(2) to reflect their inclusion in section 2.1093(c); and we add “the 3650 

MHz Wireless Broadband Service” to sections 2.1091(c) and 2.1093(c), since this change was already 

adopted in the Report and Order in ET Docket 04-151, published in the Federal Register on May 11, 

2005, but was never actually incorporated into the Code of Federal Regulations.  These changes do not 

affect evaluation requirements for compliance or applicability of these sections to portable or mobile 

devices. 

107. The regulatory changes discussed in the two preceding paragraphs do not require prior 

notice and opportunity for comment.  Under the Administrative Procedure Act, notice and opportunity for 

comment are not required “when the agency for good cause finds (and incorporates the finding and a brief 

statement of reasons therefor[e] in the rules issued) that notice and public procedure thereon are 

impracticable, unnecessary, or contrary to the public interest.”179  Here, the Commission for good cause 

finds that notice and comment are unnecessary for eliminating 47 C.F.R. §§ 1.1307(b)(4) and (5), 

because, for the reasons provided in paragraph 105, above, these rules have outlived their purpose and no 

longer serve any function.  Similarly, the Commission for good cause finds that notice and comment are 

unnecessary for amending 47 C.F.R. §§ 1.1307(b)(2), 2.1091(c), and 2.1093, to the extent and for the 

reasons provided in paragraph 106. 

 
179 5 U.S.C. 553(b)(B).  The “unnecessary” exception to the notice requirement is “confined to those situations in 

which the administrative rule is a routine determination, insignificant in nature and impact, and inconsequential to 

the industry and to the public.”  Utility Solid Waste Activities Group v. EPA, 236 F.3d 749, 755 (D.C. Cir., 2001) 

citing Texaco v. FPC, 412 F.2d 740, 743 (3d  Cir., 1969).  “‘Unnecessary’ refers to the issuance of a minor rule or 

amendment in which the public is not particularly interested.”  Texaco, 412 F.2d at 743 n.3. 
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IV. FURTHER NOTICE OF PROPOSED RULE MAKING 

108. This Further Notice of Proposed Rulemaking (Further Notice) focuses on specific items 

not acted upon in the Report and Order (Order), which that have either been raised or have evolved 

significantly since the Notice.180  In summary, this Further Notice proposes: new power- and distance-

based exemptions181 that streamline the determination of whether preparation of a routine radiofrequency 

(RF) evaluation is necessary; post-evaluation mitigation procedures to ensure that people are not exposed 

to RF levels that exceed prescribed limits (procedures that include use of labels, signs, and barriers); and 

clarifications to our rules involving the use, in the RF evaluation process, of calculation or measurement 

methodologies to determine potential exposure levels.  Consistent with the scope of discussion of the 

Notice,182 this Further Notice does not invite comment on the exposure limits themselves; however, with 

the Inquiry portion of this document, set out below, we initiate a new proceeding that will reexamine the 

efficacy of these limits to determine whether any changes are warranted.  

109. In proposing, in this Further Notice, changes to our RF safety rules, our intent is to 

appropriately protect the public without imposing an undue burden on industry.  While acknowledging 

the potential difficulty of quantifying benefits and burdens, we need to determine whether the overall 

costs of the regulation are outweighed by the benefit to consumers, workers, and other members of the 

public.  We therefore request comment, below, on a wide range of questions that will enable us to weigh 

those costs and benefits of our proposed rules.  We also request comment on the most cost-effective 

approach for modifying existing policies and practices to achieve the goals of our proposed rules while 

still ensuring appropriate protection of the public.  For each cost or benefit addressed, we ask that 

commenters provide specific data and information such as actual or estimated dollar figures, including a 

description of how the data or information was calculated or obtained and any supporting documentation.  

All comments will be considered and given appropriate weight.  Vague or unsupported assertions 

regarding costs or benefits generally will receive less weight and be less persuasive than the more specific 

and supported statements. 

A. Definition of Terms Related to our Further Proposals 

110. Summary.  Comments received in response to the Notice requested consistent 

terminology when referring to “power” in general.  Various commenters also raised issues that are 

related, at least in part, to our existing rules for categorical exclusions.  We thus propose clarification of 

our definitions related to power and propose a new definition of “exemption” as applied to routine 

evaluation, both of which are relevant to our further proposals. 

111. Comments.  In the current rules, the term “total power of all channels” means the sum of 

the total ERP of all channels defined as “all co-located simultaneously operating transmitters owned and 

operated by a single licensee.”183  Dr. John Moulder184 noted that the proposed rule amendments appended 

to the Notice do not include this language.  Dr. Moulder strongly urged the Commission to maintain the 

present definition and to broaden it to include all co-located transmitters at a given site, not just those 

operated by a single licensee.185  Some commenters noted that the terms used for “power” in the Notice 

 
180 See Notice of Proposed Rule Making (Notice), ET Docket 03-137, Proposed Changes in the Commission’s Rules 

Regarding Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003) at paras. 1-5. 

181 See an explanation of the use of the term “exemption” instead of “categorical exclusion” in footnote 29 supra. 

182 See Notice at para. 5. 

183 See 47 CFR § 1.1307(b)(1). 

184 Dr. John Moulder, Ph.D., Medical College of Wisconsin (Dr. Moulder). 

185 See Moulder comments at 1-2. 



 Federal Communications Commission FCC 13-39 

 37 

are not always consistent.186  For example, Hammett and Edison noted that the text mixes usage of the 

terms “transmitter power” and “ERP,” and it urged that we maintain the distinction between these terms.  

Nokia similarly pointed out that the Notice uses several terms for power and suggested that we use two 

terms consistently in the new rules:  “maximum time-averaged output power” and “maximum time-

averaged ERP/EIRP.”  “Time-averaged” would refer to the averaging period specified in the MPE 

guidelines in section 1.1310 of the rules.  As pointed out by BSL in its comments to the Notice,187 use of 

the term “exclusion” to signify the more limited exemption from performing a routine evaluation for RF 

exposure may be confusing.  BSL also suggested that it is important to make clear that a “routine 

evaluation” need not be some rigid process requiring a lot of paperwork and, as noted by Richard A. Tell 

and RF People, exclusion from routine evaluation is not an exclusion from compliance.188 

112. Further Proposal.  With respect to our use of varied definitions for “power,” we are 

proposing explicit and consistent power definitions appropriate for the conditions of use and underlying 

exposure limits.  We here clarify for the purposes of our proposals here the definitions that we will use 

consistently throughout this Further Notice.  ERP is defined as the product of the net power delivered to 

the antenna (i.e., excluding reflected and/or dissipated power not transferred to the antenna) and its 

maximum gain, where the “maximum gain” is the largest far-field total power gain relative to a dipole in 

any direction for all transverse polarization components.  Available power is defined as the matched 

conducted power when a source having finite internal impedance is perfectly matched to its load.  

Delivered power is defined as the net power supplied to the load.  With respect to time averaging, “time-

averaged” for a fixed RF source is an average over any 30 minute time period (or 6 minutes for 

occupational exposure evaluation but not exemption), in contrast with “time-averaged” for a mobile or 

portable RF source, which is an average over a period inherent from device transmission 

characteristics.189  Combining these definitions, the “maximum time-averaged ERP” for a fixed RF source 

is the product of the maximum delivered power to the antenna and its maximum gain as averaged over 

any 30 minute time period;190 the “available maximum time-averaged power” is the maximum available 

power as averaged over any 30 minute time period;191 and the “delivered maximum time-averaged 

power” is the net maximum delivered or supplied power as averaged over any 30 minute time period.192 

113. We are also proposing a modification to the terminology we use in the context of 

providing for “exclusions” from routine evaluation.  The National Environmental Policy Act of 1969 

(NEPA), 42 U.S.C. 4332(2)(C),  requires an Environmental Impact Statement (EIS) for a major federal action 

that significantly affects the quality of the human environment.  Under regulations promulgated by the 

Council on Environmental Quality (CEQ) to implement this procedural responsibility, an agency may utilize 

a briefer Environmental Assessment (EA) to determine if an EIS is required and may “exclude” from 

environmental processing a category of proposed actions that do not have a significant environmental 

impact.193  Section 1.1306 of the Commission’s NEPA procedures, 47 C.F.R. 1.1306, establishes a 

 
186 See Hammett and Edison comments at 3; Nokia comments at 2-3. 

187 See BSL comments at 2-7. 

188 See Richard Tell comments at 1-2; RF People comments at 1-3. 

189 See para. 222 infra. 

190 In contrast, the “maximum time-averaged ERP” for a mobile or portable RF source is the product of the 

maximum delivered power to the antenna and its maximum gain as averaged over a period inherent from device 

transmission characteristics. 

191 In contrast, the “available maximum time-averaged power” for a mobile or portable RF source is the maximum 

available power as averaged over a period inherent from device transmission characteristics. 

192 In contrast, the “delivered maximum time-averaged power” for a mobile or portable RF source is the net 

maximum delivered or supplied power as averaged over a period inherent from device transmission characteristics. 

193 See 40 CFR §§ 1508.4, 1508.9.  
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categorical “exclusion” for actions not specifically defined by sections 1.1307(a) or (b), or determined by the 

processing bureau under sections 1.1307(c) or (d), to have a potentially significant environmental impact that 

requires the applicant or license to prepare an EA.  An EA or an EIS is a specialized document, subject to the 

format and content requirements specified in CEQ rules and the Commission’s rules (e.g., 47 C.F.R. § 

1.1311).  Other environmental factors besides RF, such as location in a wilderness area or flood plain (see 47 

C.F.R. § 1.1307(a)), may require the applicant or licensee to prepare an EA.  Thus, a facility that is “exempt” 

from a routine evaluation for RF exposure may still have other environmental considerations, which 

precludes “exclusion” from the environmental processing requirements of preparing a formal EA or EIS.  

Therefore, to avoid confusion, we are proposing a change in the language used in the rules, so that an 

“exemption” will refer to an exemption from performing a routine RF evaluation, while the term 

“exclusion” will continue to be used in the context of an exclusion from preparation of any EA or other 

additional environmental document.  Consistent with this proposal, we use these terms in this manner 

throughout the text of this Further Notice. 

B. Exemption: Power and Distance Criteria to Streamline Determination of 

Compliance 

114. Summary.  The Commission’s rules identify particular categories of existing or proposed 

transmitting facilities for which licensees and applicants are required to conduct routine environmental 

evaluations to determine whether these facilities comply with our RF guidelines.  All other transmitting 

facilities have been “categorically excluded”194 from such routine evaluations because we determined that 

they offer negligible potential for causing exposures in excess of our guidelines, based on factors such as 

operating power and accessibility.195  After years of experience in analyzing RF exposure potential from 

various sources, we proposed in the Notice certain modifications to these categories.196  Current 

categorical exclusion rules for certain fixed197 transmitting facilities with similar exposure characteristics 

are based on combinations of effective radiated power (ERP)198 and antenna height above ground, so we 

proposed in the Notice relatively minor modifications to the categories in Table 1 of section 1.1307(b) of 

our rules,199 considering both total ERP and separation distance, rather than height above ground, to 

determine whether a routine evaluation is necessary.  Separation distance in this context would be defined 

as the minimum distance from the radiating structure of the transmitting antenna in any direction to any 

area that is accessible to a worker or to a member of the general public.200  In proposing these rules in the 

Notice, we indicated we were also concerned that the separation distances and ERP levels contained in the 

 
194 As noted above, in this Further Notice, we propose to modify this terminology to refer to an “exemption” from 

routine evaluation. 

195 Accessibility generally relates to such factors as the height above ground of an antenna or whether an antenna is 

mounted on a tower or accessible on a rooftop, as well as lateral distance from the closest point of possible human 

presence. 

196 See section III. A. of the Notice. 

197 In this context, we are using the term “fixed” to refer to those transmitters referenced in Table 1 of 47 CFR § 

1.1307(b) that are not considered “mobile” or “portable” as defined in 47 CFR § 2.1091 and § 2.1093.  This 

definition includes transmitters that are physically secured at one location on a temporary basis.  An example of such 

a case would be a mobile wireless base station used to accommodate increased call volume at a special event. 

198 Equivalent isotropic radiated power (EIRP) equals ERP times 1.64. 

199 See Appendix A and section III. A. of the Notice. 

200 These separation distances and power levels were derived from calculations taking into account the current RF 

safety guidelines and the technical rules governing the affected transmitting facilities contained in the Commission’s 

rules.  See Notice at para. 11.   Also see the Commission’s OET Bulletin 65 for detailed information on such 

calculations. 
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rules that trigger routine evaluation might not be appropriate in all situations.201  For example, under our 

current guidelines, a cellular transmitting facility with an antenna less than 10 meters high would not be 

subject to routine evaluation for RF exposure even if it operated at an ERP level that approaches the 

threshold level for routine RF evaluation (such as 999 W).  We made several proposals for routine 

evaluation and exclusion in the Notice and proposed to apply them uniformly across multiple services.202  

Here we propose exemption criteria based on power, frequency, and separation distance (rather than 

antenna height above ground) uniformly across all services (rather than just the services in Table 1 of 

section 1.1307(b) of our rules). 

115. Comments.  Commenters generally expressed support for our proposals in the Notice to 

make the RF exposure rules simple and more consistent across service categories.203  However, various 

commenters also advocated modifying certain of the proposed exclusion criteria to eliminate additional 

evaluations.204  Cisco and Southern proposed that rather than using discrete cut-off values, the exclusion 

criteria should be a continuous “sliding scale” formula of transmitter power versus separation distance.205  

Based on its evaluation of several hundred communications sites where changes in transmitting facilities 

have occurred, Global recommended that both the proposed separation distance and output power criteria 

be reduced.206  Other commenters contended that the Commission mostly struck an appropriate balance in 

proposing exclusion criteria based on separation distance and power.207 

116. Some commenters acknowledged that the proposed changes would likely increase the 

number of new facilities requiring routine evaluation, but they viewed the changes as “positive” and 

likely to improve both levels of confidence and compliance efficiency.208  Professor John Moulder noted 

that the proposed rule changes would make the Commission’s exclusion criteria much easier to explain to 

non-technical audiences concerned about exposure from wireless base stations.209  According to T-

Mobile, the proposed rules would not be significantly more burdensome than procedures already being 

used by it and other wireless carriers to determine whether facilities are excluded from environmental 

processing.210  T-Mobile also encouraged the Commission to issue additional technical guidance to 

licensees and applicants to help confirm compliance at transmitter sites.211 

 
201 See Notice at para. 9. 

202 See Notice at paras. 9-16. 

203 See, for example, CTIA comments at 1; Dell comments at 1; Ericsson comments at 1; IEEE 802 comments at 1-

4; ITI comments at 2-3; Motorola comments at 3-5; Nokia comments at 1; Pinnacle comments at 2-4; Sirius Satellite 

Radio, Inc. (Sirius) comments at 1-3; T-Mobile comments at 1-2; TIA comments at 4-6; Wi-Fi comments at 4-5; 

WCA comments at 1-2; and XM Radio comments at 1-2. 

204 See AT&T comments at 1; Cingular comments at 3-12; CTIA comments at 3-7; Dobson reply comments at 3-4; 

Ericsson comments at 3-4; Motorola comments at 3-5; Moulder comments at 2; Nokia comments at 2-3; Pinnacle 

comments at 2-4; Southern comments at 2-7 and reply comments at 2-6; Sprint comments at 2; TIA comments at 4-

6; Winstar comments at 2-3. 

205 See Cisco comments at 4-7; Southern comments at 2-7; reply comments at 5-6.  

206 See Global comments at 1. 

207 See T-Mobile comments at 4-11; reply comments at 3-4; Sirius comments at 1-3; BSL comments at 8; Pinnacle 

comments at 2-4. 

208 See, e.g., T-Mobile comments at 4-11. 

209 See Moulder comments at 2.  

210 See T-Mobile comments at 6. 

211 See T-Mobile comments at 7. 
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117. Other than comments that suggested the use of additional criteria or a continuous sliding 

scale formula, described above, most comments regarding specific criteria for separation distance and 

power were directed at low-power (close proximity) installations.  Many commenters supported our 

proposals for exclusion thresholds for low-power fixed transmitters.212  For example, T-Mobile believed 

the proposed thresholds combine a high degree of safety with reasonable efficiency.  T-Mobile submitted 

test data that it asserted indicate that exposure levels drop significantly within a very short distance from 

the face of typical “microcell” base station antennas and are typically about 50% of public MPE limits at 

20 cm.213  Motorola and the Telecommunications Industry Association (TIA) supported the proposed low 

power exclusion thresholds, provided that antenna gain in different directions can be used to calculate 

ERP.214  Nokia asserted that the power thresholds proposed, coupled with the 20 cm separation 

requirement, would provide the public with sufficient protection while ensuring that these devices can be 

installed without delay.215  IT’IS expressed concern that the bases for the minimum distances proposed, 

and for which evaluations would be required, were not obvious and urged that these distances be justified 

based on expert agreement so that they will ensure the basic restrictions in terms of whole-body and 

spatial peak specific absorption rates (SARs) are met under all circumstances.216 

118. On the other hand, CTIA and Cingular stated that the proposed exclusion thresholds for 

very low power transmitters were too restrictive.217  CTIA supported the adoption of exclusion thresholds 

but argued that the proposal did not take into account low power transmitters operating at slightly higher 

power levels that were slightly farther from people who are transient through public areas.  CTIA 

recommended that the Commission adopt an intermediate threshold to extend the exclusion to very low-

power transmitters normally located at least 60 cm from persons and with power levels slightly higher 

than those proposed.  Cingular maintained that microcell antennas are often mounted in or above ceiling 

tiles and are typically 2 feet or more above the head of a six-foot adult.  Therefore, based on its analysis, 

Cingular submitted that the power thresholds should be raised to 8 W ERP for frequencies below 1.5 GHz 

and 26 W ERP for frequencies above 1.5 GHz, both based on a separation distance of 2 feet (60 cm) in 

front of an antenna.  Dobson Communications Corp. (Dobson) concurred that either the Cingular or the 

CTIA proposal is preferable to the proposed rule.218  Southern Communications also supported Cingular’s 

alternative219 and further maintained that because the MPE limits already incorporate a “significant 

margin of safety,” it is not necessary to add yet an additional margin for low power fixed devices. 

119. Further Proposal.  We propose here to adopt general exemption criteria applying to 

single RF sources and then further generalized to multiple RF sources in section 1.1307(b) of our rules, 

described in detail below, based on power, distance, and frequency, for all services using fixed, mobile, 

and portable transmitters, including implants.  We propose that these criteria apply to all of our rules 

authorizing RF sources – in short, to treat like sources similarly.  These proposed criteria based on 

physical properties are more appropriate than the existing distinctions between service classifications, 

 
212 See Ericsson comments at 3-4; IEEE 802 comments at 3-4; ITI comments at 3-4; Nokia comments at 2-3; T-

Mobile comments at 11-12; Sirius comments at 1-3; Wi-Fi comments at 4. 

213 See T-Mobile comments at 11-12. 

214 See Motorola comments at 3-5; TIA comments at 4-6. 

215 See Nokia comments at 2-3.  

216 See IT’IS comments at 3.  Margaret Brown also expresses concern that the proposed exclusion levels could 

expose individuals to RF levels above the MPE values.  However, she provides no basis for this concern, and we 

will not consider it further.  See Margaret Brown comments at 1. 

217 See CTIA comments at 7-8; Cingular comments at 13-14. 

218 See Dobson reply comments at 3-4. 

219 See Southern comments at 2-7, reply comments at 3. 
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allow greater simplicity, are technologically neutral, and do not have to be modified to accommodate new 

or converging services.  The exemption thresholds proposed in this Further Notice are based on the 

general population exposure limits because any exposure above the general population limit would need 

to be evaluated to facilitate awareness of such exposures given our occupational awareness, control, and 

training requirements in the Order adopted herein supra.220  These proposed general exemption criteria 

for single RF sources, described in detail in Appendices C and D herein infra, offer a layered approach to 

facilitate determination of compliance with our exposure limits.  As shown in Figure D-1 of Appendix D, 

the simplest exemption criteria are the most conservative, while less restrictive exemption criteria, test 

reduction procedures, or evaluation processes become incrementally more involved, requiring 

consideration of more specific technical aspects of the RF source for compliance determination as the 

exposure potential increases.  Later in this Further Notice, we propose to employ, under certain defined 

circumstances, generally applicable summation formulas for determining whether multiple RF sources 

meet proposed exemption criteria.221 

120. In the event that RF sources in fact cause human exposure to levels of RF radiation in excess 

of the limits in section 1.1310 of the rules, a routine RF evaluation or exemption from such an evaluation 

would not be sufficient to show that there is no significant effect on the quality of the human environment or 

that the RF sources are categorically excluded from environmental processing.  Further, RF sources are 

subject to review under sections 1.1307(c) and 1.1307(d) of the rules regardless of whether those RF 

sources have either been determined to be exempt from routine RF evaluation or have been satisfactorily 

evaluated for compliance.  Given the technical complexity of some evaluations, and the assumptions 

made in deriving the proposed relatively simple exemption criteria herein, there still may be a possibility 

under atypical circumstances that the procedures to determine compliance are not valid.  However, the 

exemption criteria proposed here should greatly reduce our dependence on review under sections 

1.1307(c) and 1.1307(d) for RF compliance.  We encourage interested parties to comment on the relative 

costs and benefits of the proposed changes in this section, as well as those of alternative approaches. 

1. Blanket 1 mW Exemption 

121. Summary.  Supported by comments received in response to the Notice, we propose here 

adoption of an exemption from routine environmental evaluation for a single transmitter operating with 

up to one milliwatt available maximum time-averaged power.  This proposed 1 mW exemption threshold 

for any single transmitter would be independent of frequency and service type.222  We also propose a 

minimum two-centimeter separation distance between multiple transmitters operating up to 1 mW and 

seek comment on whether multiple transmitters using this exemption could under normal operating 

conditions exceed our exposure limits. 

122. Consideration of the fundamental limits on SAR as a function of power is useful for 

placing a blanket threshold on exemptions from routine evaluation for portable devices.  For example, the 

localized SAR limit of 1.6 W/kg averaged over 1 gram cannot be exceeded if the available power from a 

transmitter is less than 1.6 mW.  This determination is independent of frequency and distance over the 

applicable SAR frequency range of 100 kHz to 6 GHz.  For purposes of establishing the exemption 

threshold based on conservation of energy, only the available maximum time-averaged power223 from a 

transmitter is relevant. 

 
220 See para. 75 supra. 

221 See paras. 139, 142, 154, and 161 infra. 

222 See § 1.1307(b)(1) in Appendix B infra. 

223 To obtain the available power from a source having finite internal impedance, the impedance of the load must be 

matched, that is, equal to the complex conjugate of the impedance of the source as viewed from the output terminals.  

See para. 112 supra. 
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123. Comments.  In comments received in response to the Notice, Motorola, Sony Ericsson 

and Bluetooth SIG, Inc. (Bluetooth SIG) suggested using a SAR-based threshold of 20 mW according to 

the ICNIRP 2.0 W/kg 10-gram-average SAR limit.224  Those commenters neglected to proportionally 

scale this proposed threshold down to the 1.6 W/kg 1-g SAR level required for compliance with our 

exposure limits. 

124. Further Proposal.  The 20 mW threshold introduced by comments received would be the 

appropriate threshold for a single transmitter if the Commission exposure limit were 2 W/kg as averaged 

over 10 grams, which is not the case.  Our exposure limit would imply a 1.6 mW threshold for a single 

transmitter.  Similar to the localized SAR limit of 1.6 W/kg being averaged over 1 gram, the extremity 

SAR limit of 4 W/kg that applies to the pinnae (outer ears), hands, feet, wrists, and ankles is averaged 

over 10 grams.  So, if the available power from a transmitter is less than 40 mW, then the extremity SAR 

limit cannot be exceeded due to that transmitter operating alone.  Likewise, the Commission’s localized 

occupational SAR limit allows 8 W/kg averaged over 1 gram, which would imply an 8 mW exemption 

threshold, and for extremities where a limit of 20 W/kg averaged over 10 grams is specified, a 200 mW 

exemption threshold would be appropriate.225  However, setting a device exemption threshold based on an 

extremity limit does not necessarily ensure localized SAR compliance beyond that extremity.  Further, 

ensuring a condition where only extremities are exposed is unlikely to be universally practical.  As stated 

previously,226 our proposed exemption thresholds should be based solely on the general population 

exposure limits, not occupational exposure limits; thus, an 8 mW blanket threshold for occupational use is 

not considered appropriate. 

125. As a worst-case example, transmitting medical implants have a high potential for most of 

their energy to be absorbed in one gram of tissue.  Considering this case and accounting for device output 

power measurement variations in situ, we propose a single transmitter threshold of 1.0 mW available 

maximum time-averaged RF output power at frequencies up to 6 GHz for exemption from routine 

evaluation.  Above 6 GHz, we propose the same exemption threshold for continuity, but now based on a 

reasonably restrictive assumption that the 1 mW of available maximum time-averaged power would be 

averaged over a contiguous area of 1 cm2.  Analogous to the use of a 1-g cube for the case of SAR, 1 cm2 

would be approximately the area of the surface of one side of such a 1-g cube.  Thus, the proposed 1 mW 

exemption threshold is nominally independent of frequency from 100 kHz to 100 GHz.  Further, the 

proposed 1 mW exemption threshold is also independent of service type and is applicable to single fixed, 

mobile, or portable RF sources.  We seek comment on this proposal.  We seek comment specifically on 

whether the 1 mW exemption threshold will be useful in streamlining approval of very-low power 

implanted and body-mounted medical devices that operate intermittently and with a low transmitter duty 

cycle. 

126. The proposed 1 mW blanket exemption assumes the transmitted power is either absorbed 

in an approximate cubic centimeter of tissue or incident on a square centimeter of tissue, depending on 

frequency.  Because of these assumed small regions, the likelihood of multiple blanket exempt 

transmitters significantly exposing the same tissue is small, and that significant overlap in exposure can 

only occur for blanket exempt transmitting antennas within one centimeter of each other.  Based on this 

consideration, we conservatively propose two centimeters as a required separation distance between any 

portion of a blanket exempt radiating structure and the nearest portion of any other radiating structure in 

order to qualify for the 1 mW blanket exemption.  Conversely, for the case of multiple transmitters having 

antennas within two centimeters of each other, we propose that the power from all such transmitters be 

added together, treated conservatively as a single transmitting antenna, and compared with the blanket 1 

mW exemption.  We seek comment on whether additive multiple transmitters operating at 1 mW at least 

 
224 See Motorola comments at 8; Sony Ericsson comments at 4-6; Bluetooth SIG comments at 3-4. 

225 International Electrotechnical Commission, IEC 62479, Draft Edition 1, Distributed March 12, 2010. 

226 See para. 119 supra. 
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two centimeters apart could under normal operating conditions exceed our exposure limits.  We seek 

further comment on whether addition of a blanket exempt transmitter could cause our exposure limits to 

be exceeded when other compliant transmitters are present, exempt or not.  Additionally, we seek 

comment on whether the blanket exemption as proposed may not be adequate to prevent exposure over 

our limits, for example, in a situation involving multiple high-gain millimeter-wave radiators.  We 

encourage interested parties to comment on the relative costs and benefits of the proposed changes in this 

section, as well as those of alternative approaches. 

2. MPE-Based Exemption of Fixed, Mobile, and Portable RF Sources 

127. We proposed in the Notice to apply existing mobile exemptions to fixed transmitters 

based on the assumption that both fixed and mobile transmitting antennas would normally operate at least 

20 cm from people and thus, evaluation with respect to MPE limits is appropriate.  Briefly, instead of 

defining an invariant power threshold beyond a certain distance, we propose herein to establish varying 

exemption criteria based on MPE limits for fixed, mobile, and portable RF sources so long as the 

separation distance for the operating frequency is beyond the distance where the reactive near-field 

dominates (i.e., at distances beyond λ/2π, where λ is the free-space operating wavelength).227 

a. Single Transmitters 

128. Summary.  In addition to the blanket 1 mW exemption threshold proposed above, we 

propose here a revised table in section 1.1307(b)(1)228 that specifies conservative frequency-dependent 

criteria, as derived in Appendix C, to exempt from routine environmental evaluation a single transmitter 

operating with up to a calculated maximum time-averaged effective radiated power given a separation 

distance.  Similar to the blanket 1 mW exemption threshold, these exemption criteria for any single 

transmitter are also independent of service type. 

129. Comments.  As discussed above,229 most comments received in response to the Notice 

supported the idea of simplifying our criteria and making them consistent across all services.  Some also 

suggested that we consider a “sliding scale”230 or a more detailed scheme for defining exemptions based 

on simple calculation methods. 

130. Further Proposal.  Since exposure levels are dependent on power, distance, and 

frequency, we agree that these suggestions for consistent “sliding scale” criteria across all services have 

merit and would improve upon our original proposals for exemption criteria in the Notice.  In addition, 

power levels and frequencies authorized for new types of transmitters in new and existing services are 

subject to frequent change, making it difficult to maintain an up-to-date scheme for exemptions from 

evaluation that is based solely on service category.  Therefore, rather than identify these criteria by 

service, as has been done in the past, we are proposing a revised table for single fixed, mobile, and 

portable antennas that specifies power and distance criteria for each of the five frequency bands used for 

the MPE limits that would apply regardless of service category.  The new proposed criteria are shown in 

Table 1 below.  We propose to apply these criteria to single fixed, mobile, and portable RF sources at 

separation distances from any part of the radiating structure of at least λ/2π in all service categories231 and 

 
227 See para. 130 and Table 1 infra, where the term “λ/2π” is explained in further detail. 

228 See § 1.1307(b)(1) in Appendix B infra. 

229 See paras. 115 through 118 supra. 

230 See para. 115 supra. 

231 In the proposed Table 1 below, if R < λ/2π, then evaluation is required.  Since λ/2π is > 20 cm at frequencies 

below 239 MHz, these exemption criteria do not apply to portable devices that are operated both at less than 20 cm 

from the body and at frequencies below 239 MHz.  In general, less restrictive exemption criteria may be used in 

accordance with the formulas below Table 2 in para. 153 infra, but these portable exemptions are not valid below 

(continued….) 
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to use them to determine whether routine evaluation is necessary.  The proposed thresholds in Table 1 are 

based on the general population maximum permissible exposure (MPE) limits with a single perfect 

reflection, outside of the reactive near-field, and in the main beam of the radiator, to be compared with the 

maximum time-averaged effective radiated power.  As discussed in Appendix C, these proposed 

thresholds will generally be conservative in the radiating near-field, but they may not be conservative in 

the reactive near-field.  Reactive near fields dominate at separation distances of less than /2 and may be 

stronger than the fields calculated based on the far-field gain, particularly in the case of electrically short 

antennas.232  In the literature on electrically small antennas, the boundary at the distance λ/2π is also 

referred to as a “radiansphere.”233  The distance equivalent to λ/2π may be calculated in meters from 

47.7/f where f is the frequency in MHz.  Appendix C explains in detail how the criteria were derived for 

Table 1. 

Table 1.  Single Fixed, Mobile, and Portable Transmitting Antennas Proposed to be Subject to 

Routine Environmental Evaluation 

 

Transmitter Frequency Threshold ERP 

(MHz) (watts) 

Regardless of ERP, evaluation is required if the separation distance from the radiating structure, R, 

is less than λ/2π, where λ is the free-space operating wavelength, unless the available maximum 

time-averaged power is less than one milliwatt.  In addition, evaluation is required if the ERP in 

watts is greater than the value given by the formula below for the appropriate frequency, f, in MHz 

at the separation distance, R, in meters. 

0.3 – 1.34 ERP ≥ 1,920 R² 

1.34 – 30 ERP ≥ 3,450 R²/f² 

30 – 300 ERP ≥ 3.83 R² 

300 – 1,500 ERP ≥ 0.0128 R²f 

1,500 – 100,000 ERP ≥ 19.2 R² 

 

131. In the context of the proposed Table 1, we propose to define ERP,234 as the product of the 

maximum time-averaged power delivered to the antenna235 and its maximum gain in any direction relative 

(Continued from previous page)   

300 MHz.  Thus, there are no exemption criteria below 239 MHz proposed for portable devices other than the 1 mW 

blanket exemption. 

232 Environmental Protection Agency, Near-Field Radiation Properties of Simple Linear Antennas with Applications 

to Radiofrequency Hazards and Broadcasting, Tell, Richard A., ORP/EAD 78-4, June 1978. 

233 See e.g., Proceedings of the IRE, The Radiansphere Around a Small Antenna, Wheeler, Harold A., 1959. 

234 The equivalent isotropically-radiated power (EIRP), defined as the product of the maximum time-averaged 

power delivered to the antenna and its maximum gain in any direction relative to an isotropic antenna, equals 1.64 

times the ERP.  ERP can be derived from the power spectral density (PSD) (e.g., W/m2/MHz) if the bandwidth 

(BW) is known, as ERP = PSD * BW * 4πR2 / 1.64, where R is the distance used to determine the PSD and 

generally will not be the separation distance used for determination of exemption.  This assumes that power spectral 

density was determined in the far-field of an antenna. 

235 To obtain the maximum delivered power from a source having finite internal impedance, the impedance of the 

load is that of the antenna which may not necessarily be matched, that is, delivered power excludes reflected and/or 

dissipated power not transferred to the antenna.   
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to a half-wave dipole.  The maximum gain is the largest far-field total power gain relative to a dipole in 

any direction for all transverse polarization components.  The maximum time-averaged power delivered 

to the antenna is averaged over any 30 minute time period for fixed sources and is averaged over a period 

inherent to the device transmission characteristics for mobile and portable sources.236  The term 

“separation distance” in Table 1 is defined as the minimum distance in any direction, from any part of the 

radiating structure of a transmitting antenna or antenna array, to the body of a nearby person.  For these 

exemptions to apply, we propose that separation distance shall be required to be maintained for all 

persons, including those occupationally exposed, during operation at the ERP used for comparison to the 

applicable formula in the table above.237  The table above would strictly apply only to single transmitters; 

however, we propose that it may also be used with multiple fixed transmitters in conjunction with the 

summations discussed in paragraph 141, or it may be used with multiple mobile or portable transmitters 

within the same device in conjunction with the summations discussed in paragraph 164, but we propose 

that these two types of permissible summations may not be used together.238 

132. To the extent that the separation from the source is beyond the distance to the reactive 

near-field region (R ≥ λ/2π), the proposed criteria in Table 1 may also be applied to portable devices, as 

defined in section 2.1093, or to any antenna operated within 20 cm of the body, or to mobile devices, as 

defined in section 2.1091, operated at least 20 cm from the body.  Somewhat less restrictive specific 

exemptions from routine evaluation proposed later in this document may be applied regardless of λ/2π at 

any distance between 0.5 and 40 cm from the body of a nearby person for both single and multiple 

transmitters, regardless of service classification.239  Taken together, either of these proposed exemption 

criteria, whether MPE-based or SAR-based, if adopted, would be applied at distances between λ/2π and 

40 cm.  However, we would apply the SAR-based exemption criteria in cases in which the separation 

distance is less than λ/2π but more than 0.5 cm, and only at frequencies between 300 MHz and 6 GHz.  

Also, we would apply the MPE-based exemption criteria exclusively in cases in which the separation 

distance is greater than 40 cm at frequencies between 300 MHz and 6 GHz.  Finally, we would permit the 

proposed SAR-based exemption criteria to be combined with the proposed MPE-based exemption criteria 

for multiple transmitting antennas within the same device where some antennas are between 0.5 and 40 

cm from the body and others are at a greater distance.240 

133. The formulas in Table 1 are based on worst-case calculations, and it is important to 

remember that these proposed criteria are intended to identify only situations where further evaluation is 

necessary.  As these proposed exemption criteria are intended to be worst-case, they do not necessarily 

indicate that a transmitting station is not in compliance with the Commission’s exposure limits; rather 

they simply point to the need for a more detailed analysis to determine if evaluation is necessary.   

134. We expect that this approach to exemption will provide ease of application for licensees 

and provide a better level of understanding for the public.  Also, these proposed criteria are reliably and 

consistently quantifiable. We agree with those that commented in response to the Notice that complex 

exemption criteria would essentially create the same burden as the routine evaluations they would be 

intended to excuse and thus would offer no real benefit to licensees.  Similarly, in the reactive near-field 

region at R < λ/2π, development of more complicated general exemptions beyond those proposed here 

may broaden their applicability but would certainly require a more complex exemption formulation.  

Additionally, as some commenters pointed out,241 a relatively simple approach to exemptions would be 

 
236 See para. 112 supra. 

237 See para. 119 supra. 

238 See paras. 142 and 165 infra. 

239 See para. 151 infra. 

240 See para. 164 infra. 

241 See para. 116 supra. 
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useful to persons who seek a simple tool for independent confirmation of the distance from an individual 

antenna which would strongly indicate compliance with our rules.  Also, broad applicability coupled with 

a sound technical basis should help provide assurance that additional sources of RF energy do not result 

in non-compliance with our RF exposure limits.  Finally, we note that not all Commission licensees are 

expert in RF exposure matters, and a simple set of criteria based on readily evident information, i.e., 

frequency, power, and distance, will help ensure understanding and compliance with our regulations. 

135. We propose to apply the power and distance criteria consistently across all services.  No 

commenter took issue with this original general proposal in the Notice, and we can find no reason to treat 

like facilities differently from an RF exposure perspective based solely on the nature of the service 

provided.  While we recognize that services in the past have been exempt because they only involve 

occupational exposure,242 we are basing these exemptions across all services on the general population 

exposure limits.  By basing our exemption criteria on power and separation distance according to 

operating frequency, we also avoid problems and confusion that may arise when we approve new services 

that may have operating characteristics different from those that already exist.   

136. We acknowledge that the trade-off in the simplicity of the exemption guidelines we 

propose may, in some cases, lead to evaluations that a more complex formulation for exemption might 

have excused.  We suggest that this conservative approach in conjunction with the greater simplicity 

afforded by our exemption guidelines would be likely to  offer an additional layer of utility in contrast to 

more complicated evaluation procedures in our guidance documents.  A more detailed evaluation can be, 

and often is, a simple mathematical calculation that demonstrates compliance, but our ongoing policy to 

consider other methods and procedures if based on sound engineering practice does not preclude other 

more complex procedures which sufficiently demonstrate compliance.  In the simple case of a roof-

mounted antenna or a directional antenna, a routine evaluation can often take into account relevant 

characteristics of the antenna and the site to readily demonstrate compliance through a calculation.  In a 

more complex case, we recently permitted the use of finite element method (FEM)-based computational 

modeling as an alternative to finite difference time domain (FDTD)-based computational modeling for 

evaluation of MedRadio devices.243  We seek comment on the expected cost associated with performing 

these calculations compared with existing procedures as well as the benefit of the proposed consistent 

application of these exemption criteria across all services. 

137. With respect to our initial proposal in the Notice to exempt low-power single fixed 

transmitters, we now propose to delete the existing mobile power exemptions244 and apply the new 

proposed general fixed transmitter power exemptions to mobile and portable devices as well.  Since the 

mobile services currently listed in section 2.1091(c) operate above 800 MHz and tend to be used in non-

reflective settings,245 the existing power exemption criteria were based on free-space calculations at 20 cm 

using the public MPE limits at approximately 800 and 1,500 MHz, and while they are useful for these 

mobile sources, they are not as generally applicable as the proposed new exemption proposal.  The new 

exemption proposal would allow higher powers at greater distances for both mobile and fixed devices, 

would apply to all services, and would be valid in possibly reflective environments and at lower 

frequencies; however, this proposal would necessarily reduce the exemption power for mobile devices 

used at 20 cm.  For example at frequencies above 1,500 MHz, this proposed MPE-based exemption 

power would be reduced by a factor of 4 to an ERP of approximately 0.75 W at 20 cm, while the 

 
242 See para. 119 supra. 

243 See Order granting ANSYS Inc. Request for Waiver of 47 CFR § 1.1307(b)(2) of Commission Rules, ET Docket 

10-166, 26 FCC Rcd 1034, Adopted Feb. 1, 2011. 

244 47 CFR 2.1091(c) of the rules specifies 1.5 or 3.0 W ERP (depending on frequency) for categorical exclusion of 

mobile antennas for separation distances greater than 20 cm. 

245 See para. 66 of Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of 

Radio frequency Radiation), 11 FCC Rcd 15123 (1996). 
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proposed SAR-based exemption criteria would allow an ERP of approximately 3 W at 20 cm up to 40 

cm.246  Further, a maximum time-averaged ERP of up to 6.9 W at 60 cm would be exempt for a single 

antenna using the proposed MPE-based exemption criteria.247  We seek comment on whether these 

proposals are acceptable alternatives to the values suggested by CTIA and Cingular in their comments.248  

Devices installed in ceilings at a separation distance of 60 cm (about 2 feet) or greater would be covered 

under these new proposed criteria without special consideration.  We also reiterate here that these 

proposed criteria are simply meant to determine whether an evaluation is required.  Once that has been 

determined, such an evaluation need not necessarily be a complex or difficult task.  As has been and will 

continue to be the case, an affected party may undertake an evaluation in lieu of determining exemption 

status.  Parties that determine that they are not exempt, as well as parties that do not determine exemption 

status, must perform an evaluation. 

138. As stated previously, one goal of the general exemptions from routine RF exposure 

evaluation proposed here is to avoid specific exemptions for particular services and ensure a consistent set 

of rules without exceptions.  Thus, we propose to delete the special exemptions from evaluation in the 

Amateur Radio Service in section 97.13(c) of our rules.  We appreciate that amateur radio operators are 

knowledgeable about the appropriate use of their equipment such that separation distances are likely to be 

maintained to ensure compliance with our exposure limits.  However, since the existing amateur 

exemptions are based only on transmitter power and do not consider separation distance or antenna gain, 

exempt transmitting antennas that are unusually close to people could potentially lead to non-compliant 

exposure levels.  For example, a separation distance of at least 24 feet would meet our proposed 

exemption criteria, considering a currently-exempt 50-watt transmitter at VHF in accord with section 

97.13(c) and assuming an antenna gain of 6 dBd.  Existing classification of amateur exposure as 

occupational249 is consistent with use of our proposed general exemption criteria based on general 

population exposure limits because awareness of exposure greater than the general population limits is 

required in all occupational settings, including amateur households.250  Application of the general 

exemptions proposed here to amateur radio installations would preclude the possibility of overexposure 

and require further evaluation only when necessary, giving guidance for both fixed and mobile 

transmitting antennas.  We invite comment as to the impact of this proposal on the amateur community.  

Parties that support maintaining the current exemption based on power alone are requested to explain how 

it provides adequate assurance that the public is protected against exposure to RF energy in excess of our 

limits and the extent of the burden imposed by this proposal.  We encourage interested parties to comment 

on the relative costs and benefits of the proposed changes in this section, as well as those of alternative 

approaches. 

   

b. Multiple Fixed Transmitters 

139. Summary.  Multiple transmitters are commonly collocated on the same structure, for 

example either a tower or a building.  Also, multiple towers are often collocated close to one another, for 

example on an antenna farm.  Thus, exemptions that apply only to single fixed transmitters are of limited 

practical use in such situations.  Since the use of the proposed exemptions in Table 1 (above) and Table 2 

(below) are limited to single transmitters, we propose here a summation procedure to determine whether 

multiple fixed transmitters using these tables are collectively exempt from evaluation.  Mobile and 

portable transmitters within a device are not included in this summation but are considered below. 

 
246 See para. 151 infra. 

247 See para. 130 supra. 

248 See para. 118 supra. 

249 See § 1.1310(e)(4) in Appendix A infra. 

250 See para. 77 supra. 
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140. Comments.  In the Notice, we proposed a separation distance criterion for some fixed 

transmitters.251  As mentioned previously, comments we received suggested we consider a “sliding 

scale”252 or a more detailed scheme for defining exemptions based on simple calculation methods.  Based 

on those comments, we proposed in the Further Notice above to define exemptions for single RF sources 

on the basis of power, distance, and frequency.253  As discussed in the Order herein supra,254 many of the 

comments we received involved apportionment of responsibility at multiple-use fixed transmitter sites.  

Although this issue of responsibility was not specifically initiated by the Notice and does not explicitly 

relate to exemptions per se, it does demonstrate the need for consideration of multiple fixed transmitters 

in the development of these proposed exemption criteria. 

141. Further Proposal.  To quantitatively exempt multiple transmitting antenna configurations 

and transmitters255 where ambient exposure determined from a previous evaluation (measured or 

computed) may be significant, we propose to apply Table 1 in the previous section to multiple antennas 

operating in the same 30-minute time averaging period256 as follows: a summation of the fractional 

contributions to the exemption threshold for each antenna may be determined by calculating the ratio of 

the maximum time-averaged ERP for the antenna to the appropriate frequency- and distance-dependent 

exemption threshold calculated using either the formulas in Table 1 supra or Table 2 infra, summing 

these ratios, and adding any contributions from RF sources with known SAR257 as well as any significant 

ambient exposure (expressed as the “ambient exposure quotient,” (AEQ), i.e., a fraction of the MPE that 

exists in the environment prior to considering the relevant sources) at a specific location, as defined 

below.  An AEQ greater than 0.05 is considered significant.258  If the total is 1 or more, further evaluation 

would be required.  In addition to ERP, if the configuration of a fixed RF source operating between 300 

MHz and 6 GHz in frequency permits a minimum separation distance between 0.5 cm and 40 cm or less 

than λ/2π, we also propose alternatively to the MPE-based exemption criteria that the SAR-based 

exemption criteria may be used.259 

Accordingly, evaluation is proposed to be required if:  

1
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   AEQ ≥ 1 

Where 

a = number of fixed RF sources using Table 2 (paragraph 151).  

b = number of existing fixed RF sources with known SAR. 

c = number of fixed RF sources using ERP, according to restrictions on ERPk. 

 
251 See section III. A. of the Notice. 

252 See para. 115 supra. 

253 See para. 119 supra. 

254 See para. 84 supra. 

255 Multiple transmitters using the same physical antenna should be treated as multiple antennas at the same 

location.  

256 See para. 131 supra. 

257 See para. 20 supra. 

258 See 47 CFR § 1.1307(b)(3). 

259 See para. 132 supra and para. 151 infra. 
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Pi   = the available maximum time-averaged power or the ERP, whichever is greater, for RF source i 

between 0.5 cm and 20 cm (inclusive). 

Pth,i = the threshold power according to Table 2 for RF source i.  

SARj = the maximum SAR reported from the jth fixed RF source.260 

ERPk = ERP of RF source k. 

ERPth,k = exemption threshold ERP for RF source k, either at a distance of at least 20 cm up to 40 cm 

if using Table 2 or at any distance of λ/2π or greater, if using Table 1 (paragraph 130). 

AEQ = the ambient exposure quotient (AEQ) for the general population/uncontrolled Maximum 

Permissible Exposure (MPE)261 limit from an existing evaluation at the site of exposure from 

fixed sources.  AEQ is the sum of the quotient(s) of each ambient power density or field 

strength squared and their respective MPE(s) for a particular frequency, also commonly 

referred to as “fraction of standard.”  Note that the AEQ is due to RF sources not included in 

the ERP summations. 

We seek comment on this proposal.  We encourage interested parties to comment on the relative costs and 

benefits of the proposed changes in this section, as well as those of alternative approaches, including as 

referenced above, whether and how certain individual transmitters at a multiple transmitter site can be 

exempted. 

c. Summation for RF Sources without Definable Physical Relationships 

is not Required 

142. Summary.  Given our summation proposals applicable for exemption of more than one 

transmitter depending on whether the transmitters are fixed or are mobile or portable, we posit that 

exposure summation of fixed transmitters with either mobile or portable devices is impractical and is not 

proposed to be required for exemption calculations since there is no inherent spatial relationship between 

fixed transmitters and either mobile or portable devices.  However, we propose that summation of 

multiple mobile and portable transmitters is required when the transmitters are associated with a single 

device. 

143. Further Proposal.  While it is reasonable to sum exposure due to all well-characterized 

sources, we see no practical method to quantitatively determine compliance for multiple RF sources that 

have no fixed physical relationship to one another.  There is no definite positional relationship between 

multiple mobile/portable devices or between such devices and fixed transmitters.  However, particularly 

for localized SAR, consideration of the typical spatial separation between RF sources diminishes the 

practical relevance of this issue.  More simply, we expect that the locations of maximum SAR in the body 

from different RF sources do not normally overlap.  For these reasons, summation of potential exposure 

due to spatially uncorrelated sources is not routinely required and is consistent with all known compliance 

activities to date.  First, an environment containing a portable or mobile device may also experience 

highly variable and location-dependent exposure from fixed RF sources.  Since exposure diminishes 

exponentially with increasing distance, additional signal losses occur due to non-line-of-sight conditions 

from distant sources, and separation from fixed sources is typically large, exposure from fixed RF sources 

is normally much less than the limit.  Moreover, we expect that exposure from devices near a person’s 

body would generally be more significant than exposure from distant fixed RF sources.  Secondly, 

exposure from each portable or mobile device near a person will generally be highly localized, affecting 

only a specific small area of body tissue and thus may be considered independent of other portable or 

mobile devices close to the body, which would affect another area or areas of body tissue.  Additionally, 

highly localized exposure would not result in significant contributions to whole-body average SAR.  

 
260 See para. 158 infra. 

261 See Table 1 of 47 CFR § 1.1310 for MPE limits. 
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Thus, for multiple exempt RF sources without an inherent spatial relationship, regardless of their 

classification as fixed, mobile, or portable, it is not likely that the localized or whole-body SAR limits 

would be exceeded. 

144. We therefore propose to not require exemption summations where there is no inherent 

spatial relationship between RF sources.  However, we emphasize that we will continue to routinely 

consider summation of multiple mobile and portable transmitters (including modular transmitters that 

may be installed) for the purpose of evaluation and/or FCC Laboratory test reduction procedures as long 

as these transmitters are within a single device and a clear spatial relationship among multiple transmitters 

within this single device is apparent.  Notwithstanding this policy, we emphasize sections 1.1307(c) and 

(d) of the Commission rules would require further environmental processing if the staff determined, on its 

own or based upon the allegations of an interested party in a written petition, that the particular use of a 

device(s) ordinarily exempt from routine RF evaluation exceed(s) the applicable exposure limits.  We 

solicit comment on this proposed approach to multiple transmitters and on the advantages and 

disadvantages of alternative approaches.  We encourage interested parties to comment on the relative 

costs and benefits of the proposed changes in this section, as well as of any alternative approaches 

identified. 

3. SAR-Based Exemption of Fixed, Mobile, and Portable RF Sources 

145. Summary.  One of the topics in the Notice was to clarify the procedures for evaluating RF 

exposure from mobile and portable devices.  This included proposals on requirements for: (1) evaluating 

the SAR of certain unlicensed devices authorized under section 15.247;262 (2) RF evaluation of modular 

transmitters;263 and (3) SAR requirements for multiple transmitting devices operating at the same time.264  

The Notice requested specific comments concerning these subtopics and stated that alternative 

suggestions should be justified with detailed documentation, data, or observations relevant to potential 

human exposure from RF emissions.265 

146. Comments.  Among comments we received, which included many alternative but not 

necessarily well supported suggestions,266 there was also significant general support in response to the 

Notice for power- and distance-dependent exemption thresholds for portable devices.  IT’IS 

recommended that the Commission issue distance-dependent and frequency-dependent exemption 

thresholds based on worst-case considerations.267  Qualcomm proposed that section 2.1091(c) of the rules 

be amended to state requirements in terms of power level, not technology, for mobile devices.268  Cisco 

stated that a single “frequency independent” power threshold is overly restrictive and noted that it and ITI 

were studying the effects of frequency on SAR values but the complete results of this study were not yet 

available. 269 

147. Further Proposal.  In the previous section, we propose exemption criteria strictly based 

on MPE limits for all services.  Here we propose to establish additional exemption criteria based 

primarily on SAR limits for fixed, mobile, and portable RF sources near a human body, when the 

 
262 See section III. B. of the Notice. 

263 See section III. C. of the Notice. 

264 See section III. D. of the Notice. 

265 See Notice at para. 1. 

266 See, e.g., Appendix H infra at Sections 1 and 2. 

267 See IT’IS reply comments at 1. 

268 See Qualcomm comments at 9.  Qualcomm erroneously referred to Section “2.109(c)(1),” rather than to 

“2.1091(c).” 

269 See Cisco comments at 9-10. 
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separation distance may be less than λ/2π.  These proposed additional exemption criteria are applicable 

between 300 MHz and 6 GHz in frequency and between 0.5 cm and 40 cm in separation distance.  We 

seek comment on this proposal.   We encourage interested parties to comment on the relative costs and 

benefits of the proposed changes in this section, as well as those of alternative approaches. 

a. Single Transmitters 

148. Summary.  In addition to both the blanket 1 mW exemption threshold and the MPE-based 

exemption criteria proposed above, we propose here a frequency-dependent formula in section 

1.1307(b)(1)270 to determine whether a single transmitter operating with up to a calculated maximum 

time-averaged effective radiated power or available maximum time-averaged power, given a separation 

distance, is exempt from routine environmental evaluation.  This proposed exemption threshold, derived 

in Appendix D and based on a simple model of SAR, applies to single transmitters at any prescribed 

separation distance between 0.5 and 40 centimeters.  Similar to the proposed exemptions above, this 

proposed exemption threshold is also independent of service type. 

149. Comments.  Near-field energy absorption in tissues depends upon both the frequency and 

the separation distance between a user and the RF source.  Issues dealing with frequency- and distance-

dependent thresholds, antenna gain and impedance, traffic-based duty factors, and conducted versus 

effective radiated power thresholds were identified in some of the comments in response to the Notice; 

however, detailed analyses and substantiation were generally not given.271  Although well-defined 

thresholds and detailed analyses are thus unavailable from these comments, the need for frequency-, 

power-, and distance-dependent SAR-based thresholds to streamline SAR test requirements were 

expressed both directly and indirectly. 

150. Further Proposal.  The need is apparent for simple frequency- and distance-dependent 

average power thresholds to address exemptions from SAR testing of portable devices, such as cordless 

phones and various wireless LAN transmitters.  However, we recognize that there are other important 

variables besides frequency, distance, and power that affect the SAR; these variables include antenna type 

and impedance (and its relationship to RF current) and must be treated conservatively in order to define 

thresholds that will avoid exemption of devices with unusual antenna configurations that could result in a 

SAR above the limit.  For the model used to develop our proposal, we found a 4.5 to 7.4 dB margin above 

the SAR calculated for half-wave dipoles was adequately conservative (see Appendix D) to account for 

the possibility of electrically small low-impedance antennas having an associated higher RF current and 

magnetic field, potentially resulting in a SAR increase relative to a half-wave dipole.  To qualify for the 

proposed exemption, we would require both the ERP and matched or available conducted power to be 

less than the threshold.  This consideration is to avoid problems with high gain or poorly matched 

antennas.  The derivation of these proposed SAR-based exemption thresholds shown in Table 2 below are 

detailed in Appendix D. 

151. We propose general frequency and separation distance dependent maximum time-

averaged power thresholds for any RF source (i.e., portable, mobile, and fixed) to support an exemption 

from SAR testing between 300 MHz and 6 GHz in frequency and between 0.5 cm and 20 cm in 

separation distance.  Additionally, in this same frequency range, we propose to extend the values obtained 

at exactly 20 cm from that distance to 40 cm for mobile devices so that will be continuous with the 

exemption criteria in Table 1 at 40 cm.  Further, these exemption criteria are proposed to be applied to 

single fixed transmitters at any prescribed separation distance between 0.5 and 40 cm in this same 

frequency range, since there is no restriction on separation distance for sources classified as fixed. 

152. The proposed thresholds are derived according to the frequency-, power-, and distance-

dependent criteria for single transmitters.  For convenience, the proposed thresholds for select frequency 

 
270 See § 1.1307(b)(1) in Appendix B infra. 

271 See, e.g., Appendix H infra at Sections 1 and 2. 
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bands are listed in Table 2 below for select distances.  However, the formulas below the table define the 

proposed SAR-based exemption thresholds in general for either available maximum time-averaged power 

or maximum time-averaged ERP, whichever is greater.272  If the ERP of a portable device is not easily 

obtained, we propose that available power may be used (i.e., without consideration of ERP) for 

comparison with the proposed criteria below only if the device antenna(s) or radiating structure(s) do not 

exceed an electrical length of λ/4.273  As for devices such as “leaky” coaxial distribution systems, RF 

heating equipment, and devices in general where the gain is not well defined but always less than that of a 

half-wave dipole, we propose that the RF power generated by the device may be used in place of the ERP 

in comparison with either the MPE-based or the SAR-based exemptions, depending on separation 

distance and frequency. 

153. The proposed exemption threshold, Pth, is defined in terms of maximum time-averaged 

power and in accordance with the source-based time averaging requirements described in section 

2.1093(d)(5).  Time-averaged power measurements are necessary to determine if the maximum output of 

a transmitter is above or below the proposed threshold for exemption or routine SAR evaluation.  The 

power measurement and SAR test procedures required to determine the number and types of SAR tests 

necessary to demonstrate device compliance will be available in procedures established by the OET 

Laboratory at www.fcc.gov/oet/ea.  Information describing the method used to derive these proposed 

frequency- and distance-dependent power thresholds can be found in Appendix D. 

  

 
272 For some portable devices, ERP, defined as the product of the maximum time-averaged power delivered to the 

antenna and its maximum gain in any direction relative to a half-wave dipole, may not be readily available.  As 

discussed in the previous section, equivalent isotropically-radiated power (EIRP), defined as the product of the 

maximum time-averaged power supplied to the antenna and its maximum gain in any direction relative to an 

isotropic antenna, equals 1.64 times the ERP.  ERP can be derived from the power spectral density (PSD) (e.g., 

W/m2/MHz) if the bandwidth (BW) is known.  ERP = PSD * BW * 4πd2 / 1.64, where d is the distance used to 

determine the PSD and generally will not be the separation distance used for determination of exemption.  This 

assumes that power spectral density was determined in the far-field of an antenna. 

273 See Harrington, R. F., Effect of Antenna Size on Gain, Bandwidth, and Efficiency, Journal of Research of the 

National Bureau of Standards, Radio Propagation, Vol. 64D, No. 1, January-February 1960, pp. 1-12. 

http://www.fcc.gov/oet/ea
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Table 2.  Time-Averaged Power Thresholds for Single Portable, Mobile, and Fixed Transmitting 

Antennas Proposed to be Subject to Routine Environmental Evaluation 

 

 

 

We seek comment on this proposal.  We encourage interested parties to comment on the relative costs and 

benefits of the proposed changes in this section, as well as those of alternative approaches. 

b. Multiple Portable Transmitters 

154. Summary.  As stated previously,274 we propose that summation should be required when 

multiple portable transmitters are associated with a single device.  We propose here a summation to 

determine whether multiple portable transmitters using Table 2 above collectively are exempt from 

evaluation. 

 
274 See para. 142 supra. 
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  0.5 1 1.5 2 2.5 5 7 10 12.5 15 17.5 20 40 

0.3 39 65 88 110 130 220 280 360 430 490 550 610 610 

0.45 22 44 67 89 110 230 320 460 570 690 800 920 920 

0.835 9.2 25 44 66 90 240 390 640 880 1100 1400 1700 1700 

0.9 8.3 23 42 63 88 240 400 670 920 1200 1500 1800 1800 

1.45 4.3 15 30 50 74 250 460 870 1300 1800 2300 3000 3000 

1.8 3.5 13 26 45 67 240 450 860 1300 1800 2400 3060 3060 

1.9 3.4 12 26 44 66 240 440 850 1300 1800 2400 3060 3060 

2.45 2.7 10 22 38 59 220 420 820 1300 1800 2400 3060 3060 

3 2.3 9.0 20 35 53 210 400 790 1200 1700 2400 3060 3060 

5.2 1.5 6.3 15 26 42 170 350 730 1200 1700 2300 3060 3060 

5.8 1.4 5.9 14 25 40 170 340 720 1100 1700 2300 3060 3060 

 

 

Evaluation is required if either matched conducted or effective radiated power (ERP) is greater than: 
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Valid only at distances from 0.5 cm to 20 cm and frequencies from 0.3 GHz to 6 GHz.  However, values 

obtained in the formula at exactly 20 cm may be used between 20 and 40 cm. 
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155. Comments.  In the Notice, in our proposal for exemption of transmitter modules, we 

discussed how devices may incorporate multiple modules for simultaneous transmission.275  As 

demonstrated in Appendix H,276 we received numerous comments regarding treatment of multiple 

transmitters in device evaluation.  Although the issue of multiple transmitters was not specifically related 

to exemptions, it demonstrates the need for consideration of multiple portable transmitters in the 

development of these proposed exemption criteria.  Simultaneous transmission over different networks 

using today’s technology further demonstrates the need for new proposals for multiple transmitter 

exemptions beyond those provided in the Notice. 

156. Further Proposal.  To rationally exempt multiple transmitters, some of which may be 

modular, which are operating at the same time in the same device, further quantitative considerations are 

necessary.  The proposed frequency- and body-to-antenna separation distance-dependent maximum time-

averaged power thresholds for exemption from SAR evaluation given in the formulas below Table 2 

could also apply to a single isolated licensed or unlicensed portable transmitter or to a single isolated 

modular or non-modular portable transmitter that operates in the range of 0.3 to 6 GHz, as long as 

multiple transmitters that operate in the same source-based time averaging period are not present.  A 

conservative extension of these thresholds for use with a set of several transmitters operating at the same 

time in the same device is proposed below for practical application of these thresholds. 

157. We propose that the total fraction of the exemption threshold may be determined by 

calculating for each transmitter the ratio of the maximum time-averaged power (either available power or 

ERP, whichever is greater) for the transmitter to the appropriate frequency- and distance-dependent 

threshold calculated using the formulas below Table 2 and then summing these ratios.  If the ratios for all 

transmitters operating in the same time averaging period are included in the sum and the sum is less than 

one, the device (i.e., all transmitters within the device) is proposed to be exempt from routine evaluation. 

158. For the case where one or more transmitters are being added to a device containing 

existing transmitters that already required SAR evaluation, we are proposing that the remaining SAR 

margin be used to potentially exempt the additional transmitter(s).  If the sum of the previously measured 

maximum 1-gram average SAR for the existing transmitters is less than 1.6 W/kg and the sum of the 

above defined ratios for the transmitters to be added is less than the ratio of the SAR margin to 1.6 W/kg, 

then the additional transmitters are proposed to be exempt from further SAR evaluation.  As an example, 

for a device with an aggregate maximum measured SAR of 0.9 W/kg for the existing transmitters, the 

margin is 0.7 W/kg (which is 1.6 W/kg minus 0.9 W/kg), and the ratio of the margin to 1.6 W/kg is 0.44; 

so if the sum of the power threshold ratios for the additional transmitters is less than 0.44, then the 

additional transmitters would be exempt from further SAR evaluation for the specific host configurations.  

We also propose that, in order to use exemption criteria for multiple transmitters, each additional 

transmitter being added to a device must also be exempt from evaluation for this to apply to avoid small 

incremental contributions that might approach our exposure limit. 

159. Conventionally, the use of maximum time-averaged power requires that the power (and 

SAR) of multiple transmitters operating in the same time averaging period be summed even if they do not 

transmit at the same instant.  For the purpose of implementing exemption thresholds of products that can 

operate with multiple transmitters, the proposed formula below must take into consideration all 

transmitters that can operate at the same time and transmit with or without overlapping transmissions to 

determine if evaluation exemption applies.  The proposed values for Pi and SARj are determined 

according to the source-based time averaging requirements of section 2.1093(d)(5), and summing these 

values represents conservatively the maximum calculated exposure.  As the extent of overlapping 

transmissions may vary among individual products and host configurations, the details of how to conduct 

 
275 See section III. C. of the Notice. 

276 See Appendix H, Sections 1 and 2 infra, Localized SAR Summation for Evaluation of Multiple Portable 

Transmitters and Modular Transmitters Installed in Various End-Use Products. 
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evaluations and determine compliance are generally addressed in FCC Laboratory test procedures.  For 

transmitters operating in the same device and in the same time averaging period, we propose that 

evaluation is required if: 

1
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Where 

a = number of portable transmitters that use Pth, including existing transmitters and those being 

added. 
b = number of existing portable transmitters with known SAR.  

c = number of portable transmitters using ERP, including existing transmitters and those being 

added. 
Pi   = the available maximum time-averaged power or the ERP whichever is greater for portable 

transmitter i. 

Pth,i = the threshold power according to Table 2 above for portable transmitter i. 

SARj = the maximum SAR reported for equipment certification from the jth portable transmitter in the 

device.  

ERPk = ERP of portable transmitter k. 

ERPth,k = exemption threshold ERP for portable transmitter k, either according to Table 2 above or Table 1 

above, as applicable. 

 

160. The above proposed summation scheme for multiple transmitters makes the conservative 

assumption that antennas that are at the same body-to-antenna or radial distance are also at the same 

location; that is, the antenna-to-antenna or lateral distance would be zero such that SAR distributions will 

always overlap to the maximum extent.  We seek comment on this proposal.  We note that, for some types 

of equipment, the FCC Laboratory has used the lateral distance between antennas and measured peak 

SAR locations to reduce testing requirements.  This is particularly useful for antennas in portable 

radiotelephones held against the body where the SAR distributions from antennas located in different 

parts of the phone do not overlap significantly.  This lack of overlap is due to the fact that the lateral 

distance is large compared to the radial distance.  Accordingly, for some specific types of equipment 

where certain FCC Laboratory procedures apply, consideration of lateral separation has already been 

implemented in these procedures to streamline evaluation requirements, and this will continue.  However, 

since the necessary lateral antenna-to-antenna or SAR peak location separation distance to avoid 

significant SAR overlap is a complex function of the radial antenna-to-body distance and antenna 

characteristics, we are proposing not to allow a general exemption from routine evaluation based on 

lateral distance at this time.  We encourage further development and implementation of more efficient 

evaluation procedures in this area by the Laboratory and others.  We request interested parties to 

comment on the relative costs and benefits of the proposed changes in this section, as well as those of 

alternative approaches. 

c. Multiple Portable and Mobile Transmitters 

161. Summary.  Devices such as cell phones typically contain only portable transmitters; but 

devices such as laptops may contain a combination of portable (≤ 20 cm) and mobile (> 20 cm) 

transmitters.  Summation is required when multiple mobile and portable transmitters are associated with a 

single device.  We propose here a summation to determine whether multiple mobile and portable 

transmitters using either Table 1 or Table 2 above collectively are exempt from evaluation. 
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162. Further Proposal.  A device may contain a combination of portable and mobile 

transmitters, that is, some at less than 20 cm and some at greater than 20 cm separation distances from the 

body, respectively.  Other devices may contain either only mobile or only portable transmitters.  In any 

case, the fractional contributions to the threshold can be determined according to our proposal by 

calculating for each transmitter the ratio of the maximum time-averaged power (matched conducted 

power and/or ERP, as appropriate) for the transmitter and comparing to the appropriate frequency- and 

distance-dependent threshold using the equations in Table 1277 and below Table 2278 and then summing 

those ratios.  If the ratios for all transmitters in a device operating in the same time averaging period are 

included in the sum and the sum is less than one, the device (i.e. all transmitters within the device) is 

proposed to be exempt from routine evaluation.  We propose that all transmitters must be included in the 

summation of multiple transmitters in a device, including those that may be added subsequently under our 

permissive change authorization procedures. 

163. For devices that have already been evaluated for compliance based on SAR, if one or 

more portable transmitters are being added, the additional transmitters are proposed to be exempt from 

further evaluation if all of the following conditions apply: (1) the summation of the ratios of either the 

available maximum time-averaged power or the ERP, whichever is greater, for the portable transmitters to 

be added and existing portable transmitters that do not require SAR evaluation to the threshold powers 

according to the formulas below Table 2; (2) the ratio of the summation of previously measured 

maximum 1-gram average SAR for the existing portable transmitters to 1.6 W/kg; and (3) the summation 

of the ratios of the maximum time-averaged ERP for mobile transmitters to the exemption thresholds 

according to either Table 2 or Table 1 above, as applicable – all sum to less than one. 

164. As discussed in previous sections, we propose that the use of maximum time-averaged 

power would require that the power (and SAR) of multiple transmitters operating in the same time 

averaging period be summed even if they do not transmit at the same instant.  For the purpose of 

implementing exemption thresholds of products that can operate with multiple transmitters, we propose 

that the applicant take into consideration all transmitters that can operate within the same time averaging 

period and transmit with or without overlapping transmissions using the formula below.  The values for 

Pi, SARj, and ERPk, where applicable, are proposed to be determined according to the source-based time 

averaging requirements of sections 2.1093(d)(5) and 2.1091(d)(2), and the sum of those values represents 

conservatively the total calculated exposure.  The proposed formula may be used even if some of the three 

terms do not apply (i.e., where those terms would be zero).  As the extent of overlapping transmissions 

may vary among individual products and host configurations, FCC Laboratory test procedures may 

address the details of how to conduct evaluations and determine compliance for specific types of devices. 

Accordingly, for transmitters operating in the same device and in the same time averaging period, we 

propose that evaluation is required if:  
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Where 

a = number of mobile or portable transmitters that use Pth, including existing transmitters and those 

being added. 
b = number of existing mobile or portable transmitters with known SAR. 

 
277 See para. 130 supra. 

278 See para. 153 supra. 
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c = number of mobile or portable transmitters using ERP, including existing transmitters and those 

being added. 

Pi   = the available maximum time-averaged power or the ERP, whichever is greater, for mobile or 

portable transmitter i. 

Pth,i = the threshold power according to Table 2 above for portable transmitter i. 

SARj = the maximum SAR reported for equipment certification from the jth mobile or portable 

transmitter in the device. 

ERPk = ERP of mobile or portable transmitter k. 

ERPth,k = exemption threshold ERP for mobile or portable transmitter k, either according to Table 2 

above or Table 1 above, as applicable. 

 

165. The ambient exposure quotient (AEQ) proposed to be applicable in the summation of 

multiple fixed sources is not proposed to be applicable in the summation of multiple mobile and portable 

sources, because AEQ could vary significantly depending on the spatial location of the device and is thus 

indeterminate.279  We seek comment on this proposal.  We encourage interested parties to comment on the 

relative costs and benefits of the proposed changes in this section, as well as those of alternative 

approaches. 

d. Portable Transmitters with Operating Frequencies above Six 

Gigahertz or at Distances Greater than λ/2π 

166. The proposed portable device exemptions280 above are derived from SAR and apply only 

at frequencies below six GHz, because only power density exposure limits apply at higher frequencies.  

Thus, the third term involving ERP in the formula above (para. 164 but only using Table 1 for ERPth,k 

values) would be the only term used for the purpose of the development of a proposed exemption 

determination of multiple transmitters for devices operating above 6 GHz.  We therefore propose that 

above 6 GHz, the more conservative exemptions using the equations proposed in Table 1 must be used for 

portable devices if the separation distance is greater than λ/2π,281 again using only the third term involving 

ERP in the formula above.  In general, any RF source operating above 6 GHz may use only the blanket 1 

mW exemption and the MPE-based exemption in Table 1.  We seek comment on this proposal.  We 

encourage interested parties to comment on the relative costs and benefits of these proposed changes, as 

well as those of alternative approaches. 

C. Evaluation of Portable Devices 

167. Generally, we propose that our policy on recommended best practices for evaluation 

techniques should be contained in our Bulletins and in other supplemental materials, such as the OET 

Laboratory Knowledge Database (KDB).282  Evaluation documentation is typically submitted individually 

as part of the licensing or equipment authorization process and the Commission has the discretion to 

decide whether any particular routine evaluation process adequately demonstrates compliance with its 

exposure limits.  Changes in technology of devices being evaluated and in the evaluation technology itself 

make this a rapidly evolving area that is more readily guided by good engineering practice rather than 

 
279 See para. 142 supra. 

280 See para. 151 supra. 

281 See para. 130 supra. 

282 See https://apps.fcc.gov/oetcf/kdb/. 

https://apps.fcc.gov/oetcf/kdb/
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specific regulations.283  Further, the process of evaluation itself can be objectively verified even when 

various methods are used.  We therefore propose to remove material from the rules, as specifically 

described below, that is more properly addressed by our guidance on evaluation procedures by 

measurement and computation.  This guidance will continue to be updated as necessary in our Bulletins 

and in other supplemental materials such as the KDB. 

1. Consistency in Usage of Any Valid Method for SAR Computation 

168. Summary.  In the Order,284 we corrected an inconsistency in our rules to allow either 

computation or measurement for medical devices in both sections 95.1221 and 1.1307(b)(2) of our rules, 

but when computation is used, these rules only allow one specific method.  Here we propose to allow any 

valid computational method by removing from our rules the reference to this specific method.  We also 

propose to apply only the 1 mW blanket exemption to medical implant devices. 

169. Further Proposal.  In the Order adopted herein,285 we modified section 95.1221 of our 

rules to remove an inconsistency with section 1.1307(b)(2).  This modification allows additional 

flexibility for MedRadio Service transmitters to demonstrate compliance with SAR limits in section 

2.1093 by either finite difference time domain (FDTD) analysis or the submission of SAR measurement 

data, with the Commission retaining the option of requesting measurement data to support an FDTD 

analysis, if appropriate.  There are other numerical methods that provide equivalent results to FDTD.  For 

example, finite integration technique (FIT) and finite element method (FEM) are two of many examples 

of discrete computational approximations to Maxwell’s equations286 that, when appropriate, may also 

acceptably predict RF fields in biological media.  We are thus proposing to modify the language in 

sections 1.1307(b)(2) and 95.1221 to allow any valid computational method by removing from our rules 

specific references to FDTD.287  However, we received significant comments to the Notice concerning the 

reliability of FDTD calculations that would also be of concern for any other numerical method that may 

be used.288  Thus, we also propose in these sections of our rules to ensure that both the software and 

models used to compute results submitted to the FCC are fully validated and use standard protocols.  

Specifically, we propose that computational modeling “must be supported by adequate documentation 

showing that the numerical method as implemented in the computational software has been fully 

validated; in addition, the equipment under test and exposure conditions must be modeled according to 

protocols established by numerical computation standards or available FCC procedures for the specific 

computational method.”289  We seek comment on these proposals.  We encourage interested parties to 

comment on the relative costs and benefits of the proposed changes in this section, as well as those of 

alternative approaches. 

 
283 See para. 37 supra. 

284 See para. 55 supra. 

285 Id. 

286 Maxwell’s equations are a concise set of equations which form the basis for predicting the behavior of 

electromagnetic waves. 

287 See Order granting ANSYS Inc. Request for Waiver of 47 CFR § 1.1307(b)(2) of Commission Rules, ET Docket 

10-166, 26 FCC Rcd 1034, Adopted Feb. 1, 2011. 

288 See para. 53 supra. 

289 See Appendix B infra, §§ 1.1310 and 2.1093(d)(1). 
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2. Removal of Minimum Evaluation Distance Requirement from Rules for 

Frequencies above Six Gigahertz 

170. Summary.  Currently section 2.1093(d) of our rules requires measurements and 

calculations to demonstrate compliance for devices operating above six gigahertz (GHz) to be made at a 

minimum separation distance of five centimeters.  We propose to remove this distance limitation from our 

rules since it appears to be outdated by technological developments. 

171. Section 2.1093(d) of our rules states that “[m]easurements and calculations to 

demonstrate compliance with MPE field strength or power density limits for devices operating above 6 

GHz should be made at a minimum distance of 5 cm from the radiating source.”  IEEE C95.1-1991 which 

was a significant consideration in determining our current exposure limits recommended a minimum 

measurement distance of 20 cm, but we anticipated future revisions of IEEE’s standard to include a 

minimum 5-cm measurement stipulation.  In specifying a 1 cm2 area for averaging the spatial peak MPE, 

IEEE Std C95.1-2005 states that 1 cm2 is “a practical limit for spot size at 5 cm or 3 probe diameters 

(whichever is greater) from an RF source for assessing compliance with the MPE to avoid undesirable 

coupling between the probe and the source.”290  Consistent with the IEEE standard, we use 1 cm2 as a 

spatial peak averaging area in deriving our 1 mW blanket exemption above 6 GHz proposed herein.291  

Accordingly, we now propose that accurate measurement over a single square centimeter (or less) is 

possible considering currently available probes, which have diameters as small as approximately 5 mm 

(and which would equate to a three-probe diameter minimum measurement distance of 1.5 cm).  

Additionally, evaluation may also be based on computation, for which there may be no practical 

limitation on minimum distance. 

172. Further Proposal.  There is no apparent reason why measurement or calculation to 

demonstrate compliance with MPE field strength or power density limits could not be achieved at 

distances of less than five centimeters, provided, of course, that proper equipment and techniques are 

used.  The 5-cm minimum distance appears to be no longer appropriate, and we therefore propose to 

remove it.  Further, as discussed previously, we propose that such specific guidance on evaluation is 

generally inappropriate for the rules and will be documented in our Bulletins or other supplemental 

materials.292  We seek comment on this proposal.  We encourage interested parties to comment on the 

relative costs and benefits of the proposed changes in this section, as well as those of alternative 

approaches. 

3. Technical Evaluation References in Rules 

173. Summary.  In the Order we amended section 2.1093(d)(3) to reference the OET 

Knowledge Database (KDB),293 which provides supplemental technical evaluation information and 

references to informative technical evaluation standards as guidelines, instead of directly referencing such 

resources in our existing rules.  Here we propose to utilize this concept elsewhere within our rules. 

174. Further Proposal.  Consistent citation to OET Bulletin 65 in general was resolved in the 

Order for those rules discussed in the Notice;294 however citations in specific rule sections not raised in 

the Notice similarly can lead to out-of-date references or confusing interpretations.  As with our action in 

 
290 Institute of Electrical and Electronics Engineers, Inc. (IEEE), IEEE Standard for Safety Levels with Respect to 

Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, IEEE Std C95.1-2005, copyright 

2006 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10016-5997. 

291 See para. 125 supra. 

292 See para. 167 supra. 

293 See para. 28 supra. 

294 Id. 
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the Order, we propose to eliminate references in our rules to outside documents or specific editions of 

OET Bulletins and supplements when offering guidance on acceptable procedures for evaluating 

compliance.  Thus, we specifically propose to remove the reference to IEEE Std C95.3-1991 in section 

24.51(c).  However, we also note and seek comment on the potential implication of this overarching 

general proposal as it may affect cross-references by other federal agencies that may utilize our existing 

guidance that we are proposing to discontinue.  Specifically, we note Federal Railroad Administration, 

Department of Transportation, 49 CFR 236, Appendix E, section (h)(2), which mentions our exposure 

limits along with OET Bulletin 65 and some of its supplements, including Supplement C which has been 

retired as a result of our action in the Order supra.295  We seek comment on the above proposal.  We 

encourage interested parties to comment on the relative costs and benefits of the proposed changes in this 

section, as well as those of alternative approaches. 

D. Mitigation 

175. As stated previously, mitigation matters involve post-evaluation procedures to ensure that 

our exposure limits are not exceeded.  Such measures include labels, signs, barriers, occupational training, 

and enforcement.  Here we review in detail our definitions related to power and clarify issues related to 

the transient exposure of untrained individuals in controlled environments for short periods of time and 

the proper use of averaging time, whether “source-based” or “behavior-based.”  In this context, we 

propose that “behavior-based” refers to circumstances where specific behavior may be necessary to 

maintain compliance.  Additionally, we propose to provide further guidance on specific mitigation actions 

such as proximity restriction and disclosure requirements for fixed RF sources. 

176. Fixed RF sources are physically attached to one location, sometimes temporarily, and are 

not able to be easily moved to another location while transmitting.296  Here we clarify general population 

and occupational exposure requirements, as well as controlled and uncontrolled exposure requirements, 

and propose components of RF safety programs, where necessary, based on more recent developments in 

this area.  We also clarify the applicability of occupational exposure limits to transient untrained 

individuals in controlled environments and establish access restriction and disclosure requirements near 

fixed sources.  As we use the term “exposure limits” herein for fixed RF sources, we are referring to the 

exposure limits without consideration of “behavior-based” time averaging for indefinite time periods.  

That is, brief exposure levels higher than the limits, with appropriate controls (except for transient 

individuals above the occupational limit), may be permitted for shorter exposure times, as long as the 

average exposure over the specified averaging time is less than the limits.   

1. Transient Exposure in Controlled Environments near Fixed RF Sources 

177. Summary.  Our definition of the term “transient persons” in section 1.1310 of our rules 

could be subject to varying interpretations.  Thus, we seek to clarify by proposing a definition of transient 

exposure with respect to averaging time, where transient individuals in controlled environments should 

not be exposed in excess of the general population limit considering averaging time, and not in excess of 

the occupational limit for continuous exposure at any time. 

 
295 See para. 37 supra. 

296 cf. 47 CFR § 2.1091(b) – a mobile device is used in locations other than fixed locations in such a way that a 

separation distance of at least 20 centimeters is normally maintained.  The term “fixed location” means that the 

device is physically secured at one location and is not able to be easily moved to another location while transmitting.  

Temporary fixed transmitters such as a “cell-on-wheels” (COW) or a temporary fixed earth station (TFES) are 

considered fixed sources which may be able to be easily moved to another location, but since these types of 

transmitters are not licensed to transmit while in motion they would also conform to the proposed description of the 

term “fixed RF source.” 
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178. Further Proposal.  Since 1996, we have had rules that allow occupational exposure levels 

to apply to individuals that are transiently exposed if they are made aware of their exposure, even though 

the exposure is not a consequence of their employment.  In the Order adopted herein, we established 

paragraph (e)(1) of section 1.1310 of our rules, which states “[l]imits for occupational/controlled 

exposure also apply in situations when a person is transient through a location where 

occupational/controlled limits apply provided he or she is made aware of the potential for exposure. … 

[T]raining is not required for transient persons, but they must receive written and/or verbal information 

and notification (for example, using signs) concerning their exposure potential and appropriate means 

available to mitigate their exposure.”297  In the course of this proceeding, it became apparent that this 

language could be subject to differing interpretations.  We seek to clarify the applicability of transient 

exposure and how to apply our exposure limits in controlled environments with respect to averaging time.  

Since transient exposure assessment involves consideration of averaging time, we will propose a 

clarification of averaging time. 

179. The 1992 ANSI/IEEE guidelines specify two sets of exposure limits based on the 

“environment” in which the exposure takes place.  These environments are classified as either 

“controlled” or “uncontrolled.”  Controlled environments are defined as locations where “there is 

exposure that may be incurred by persons who are aware of the potential for exposure as a concomitant of 

employment, by other cognizant persons, or as the incidental result of transient passage through areas 

where analysis shows the exposure levels may be above [the exposure and induced current levels 

permitted for uncontrolled environment but not those permitted for controlled environments].”298  

Uncontrolled environments are defined as “locations where there is the exposure of individuals who have 

no knowledge or control of their exposure.  The exposures may occur in living quarters or workplaces 

where there are no expectations that the exposure levels may exceed [the exposure and induced current 

levels permitted for uncontrolled environments].”299  The NCRP report designates exposure limits in 

terms of “occupational” and “general population” exposure; however, it does not provide specific 

definitions of these terms.300  We generally associate controlled environments with occupational 

exposures, while uncontrolled environments are associated with general population exposure.  Examples 

of controlled environments include fenced areas near tower sites or antennas on rooftops with locked 

access. 

180. The NCRP report mentions transient exposure in its section about averaging time.301  It 

states that “the 30-min time-averaging period is responsive to some special circumstances for the public at 

large.  Examples are transient passage by the individual past high-powered RFEM sources, and brief 

exposure to civil telecommunications systems.”302  These “special circumstances” are intended to be 

“brief and non-repetitive,” involving exposure of “only small groups of the population,” where “the 

occupational exposure levels are permitted for such cases.”303  While the former statement seems to 

support the idea that transient exposure simply involves application of the 30-minute time averaging 

criteria which is used to apply the general population exposure limit, the latter statement implies that the 

 
297 See Appendix A infra, § 1.1310(e)(1). 

298 See IEEE C95.1-1991, Section 2 – definition of controlled environment. 

299 See IEEE C95.1-1991, Section 2 – definition of uncontrolled environment. 

300 See Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio 

frequency Radiation), 11 FCC Rcd 15123 (1996), para. 35. 

301 See Section 17.4.3, Time Averaging for the General Population, NCRP Report No. 86, Biological Effects and 

Exposure Criteria for Radiofrequency Electromagnetic Fields. 

302 Id. 

303 See Section 17.4.4, Special Circumstances for Population Exposure, NCRP Report No. 86, Biological Effects 

and Exposure Criteria for Radiofrequency Electromagnetic Fields. 
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occupational limit would apply to “special circumstances” involving brief exposure without any specific 

definition of “brief.” 

181. We interpret the terms “transient” and “brief” to imply that the general population 

exposure limits would apply to transient individuals near fixed RF sources within controlled 

environments, considering a time averaging period of 30 minutes.  In a controlled environment and with 

supervision, “behavior-based” time averaging such as moving through a specific area promptly would be 

feasible, while we have not found it to be generally feasible in an uncontrolled environment.304  Thus, we 

propose the definition of transient exposure with respect to averaging time to mean general 

population/“controlled,” that is, transient exposure should not exceed the general population limit 

considering 30-minute time averaging in a controlled environment.  Additionally, we propose that 

transient exposure should not exceed the continuous305 occupational limit at any time, accounting for 

source-based time averaging.  In other words, we propose that behavior-based time averaging may be 

used in controlled situations to maintain compliance with the general population exposure limits (this is 

the essence of our transient exposure interpretation), while behavior-based time averaging may not be 

used to maintain compliance with the occupational exposure limits for individuals classified as transient.   

182. As established in the Order adopted herein, occupational personnel must receive written 

and/or verbal information and training.  Transient individuals are currently afforded temporary access to 

controlled areas where only occupational personnel may normally enter, provided they are made aware of 

their potential for exposure.306  In the Order, we clarify this awareness through requiring written and/or 

verbal information to be presented to these transient individuals.307  Here we further propose to also 

require supervision of transient individuals by trained occupational personnel within the controlled area 

where the general population limit is exceeded.308  We clarify herein that transient individuals in a 

controlled area may be any individual who would normally be subject to the general population exposure 

limits in uncontrolled environments, including occupational personnel that have not received training.  In 

the context of satisfying the requirement to present written and/or verbal information to transient 

individuals and occupational personnel within controlled environments, we also clarify here that written 

information may include signs, maps, or diagrams showing where exposure limits are exceeded, and 

verbal information may include prerecorded messages.   

183. Averaging time is an intrinsic part of the existing exposure limits, and as such, our intent 

is that averaging time may be used whenever there is adequate control over time of exposure.309 As we 

 
304 See OET Bulletin 65, Page 53, “In some cases, the time-averaging aspects of the exposure limits may be used by 

placing appropriate restrictions on occupancy in high-field areas.  However, such restrictions are often not possible 

where continuous exposure of the public may occur.  In general, time averaging of exposures is usually more 

practical in controlled situations where occupational exposure is the only issue.”  Also see OET Bulletin 65, 

Supplement B, Page 12, “It is important to note that for general population/uncontrolled exposures it is usually not 

possible or practical to control access or otherwise limit exposure duration to the extent that averaging times can be 

applied.  In those situations, it would normally be necessary to assume continuous exposure to RF fields that would 

be created by the on/off cycles of the radiating source.” 

305 Our continuous exposure limits are the values listed in § 1.1310 in Appendix A and may not be exceeded over an 

indefinite period of time but may be exceeded over shorter definite time periods given consideration of time 

averaging, whether “source-based” or “behavior-based.”  The continuous exposure limits are generally used to 

define the boundaries of controlled areas where “behavior-based” time averaging may be necessary.  We generally 

refer to simply the “exposure limit,” when “behavior-based” time averaging is not considered.  See paras. 112 and 

183. 

306 See Note 1 to Table 1 in 47 CFR § 1.1310. 

307 See § 1.1310(e)(1) in Appendix A. 

308 See § 1.1307(b)(2)(ii) in Appendix B. 

309 See 47 CFR § 1.1310. 
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have proposed here for transient exposure, where the general population limit is exceeded (but not the 

occupational limit) and adequate controls are in place, averaging time may be used to comply with the 

general population limit.310  For example, a transient individual walking in a controlled area may be 

exposed above the general population limit in one location and below this limit in another location, but 

the average over any 30-minute time period should be compliant with the general population limit.  We 

seek comment on all of these proposals to better define transient exposure conditions beyond what has 

already been adopted in the Order herein.  Specifically, we solicit comment on the expected cost 

associated with requiring supervision of transient individuals, where licensees would benefit from 

compliance certainty.  We encourage interested parties to comment on both the relative costs as well as 

the benefits of the proposed changes in this section, as well as those of alternative approaches. 

2. Proximity Restriction and Disclosure Requirements for Fixed RF Sources 

184. Summary.  In response to comments received in this proceeding, we propose specific 

training, access restriction, and signage requirements for fixed transmitter sites considering recent 

standards activity working toward defining industrial RF safety programs.  Following the lead of IEEE 

Std C95.7-2005, we propose to define categories which require different mitigation actions depending on 

the level of exposure in an area. 

185. Further Proposal.  In the course of this proceeding, we received comments urging further 

guidance and clarification on specific mitigating actions that are sufficient to control radiofrequency (RF) 

exposure to maintain compliance with the limits.311  Thus, we propose training, access restriction, and 

signage requirements for fixed transmitter sites considering recent standards activity working toward 

defining industrial RF safety programs.  In particular, we use, in part, a combination of certain concepts, 

programs, specifications, and actions contained in IEEE Std C95.7-2005,312 IEEE Std C95.2-1999,313 

NCRP 2002 Letter Report,314 and Chapter 2.4 of the NAB Engineering Handbook315 in the derivation of 

our proposed rules.  These documents include details, such as specification of types of signs and when 

certain signs are appropriate, proper usage of access restrictions, and subjects to be included in 

appropriate training programs depending on the anticipated level of exposure.  The Commission realizes 

that rigid requirements may not be practical in all cases, but clear rules that can be followed where 

feasible can help avoid both inadvertent over-exposure and unnecessary public concern.  To be specific as 

to how our proposals would be implemented, we provide example scenarios herein and seek comment on 

these issues. 

 
310 Such time averaging may be “source-based” or “behavior-based” in analogy with the occupational hygiene field, 

where source-based time averaging would be an engineering control and behavior-based time averaging would be an 

administrative control.  Source-based time averaging is defined in terms of an inherent property, such as duty-cycle, 

of a transmitter, as long as the available maximum time-averaged power levels are used and does not depend on any 

specific action by the user.  We define behavior-based time averaging where specific user behavior over time may 

be necessary to maintain compliance. 

311 See RSI Educational Foundation Comments at 1-2, RF People LLC Comments at 2, Pinnacle Telecom Group, 

LLC Comments at 6-7, Hammett & Edison, Inc. Comments at 1-2 Southern Communications Services Reply 

Comments at 8. 

312 Institute of Electrical and Electronics Engineers, IEEE Recommended Practice for Radio Frequency Safety 

Programs, 3 kHz to 300 GHz, C95.7-2005. 

313 Institute of Electrical and Electronics Engineers, IEEE Standard for Radio-Frequency Energy and Current-Flow 

Symbols, C95.2-1999. 

314 National Council on Radiation Protection and Measurements, Letter Report on Wireless Telecommunications 

Radiofrequency Safety Issues for Building Owners and Managers, Scientific Committee 89-6, December 20, 2002. 

315 National Association of Broadcasters Engineering Handbook, 10th Edition, Chapter 2.4. 
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186. While IEEE Std C95.7-2005 is intended as a set of guidelines to avoid potentially 

hazardous exposures to RF sources and suggests that “other schemes may be equally effective,” we 

propose to develop a set of specific mandatory rules to establish accountability among licensees and 

operators of fixed transmitters authorized under our rules so as to protect occupational personnel and the 

general public from exposure above our limits.  We note that fixed radio transmitters are no longer 

located only on towers or facilities such as utility poles.  Radio transmitters and their antennas have been 

deployed in a wide variety of forms, often designed as trees, chimneys, or panels on a building for 

aesthetic reasons, and their presence therefore might not be obvious.  We realize that each transmitter site 

is different and that a wide range of exposure environments may exist, and so we seek comment on how 

to simultaneously provide flexibility and certainty to licensees and site owners while at the same time 

ensuring enforceable compliance with our exposure limits. 

187. IEEE Std C95.7-2005 and other technical references316 discuss the potential for RF 

sources to interfere with medical or other devices at field levels lower than the Commission’s human 

exposure limits for the general population.  Medical devices are regulated by the Food and Drug 

Administration (FDA).  However, the Commission works with the FDA to address the potential for 

electromagnetic interference to the normal function of medical devices.  Further, electro-explosive 

devices oversight and standards exist through the Occupational Safety and Health Administration 

(OSHA), Mine Safety and Health Administration (MSHA), and the National Fire Code (NFC).  The 

Commission’s exposure rules are intended to limit exposure of humans, not devices, to a specified 

acceptable level of RF energy.  Thus, the Commission is specifically not considering in its proposal 

portions of IEEE Std C95.7-2005 that involve compatibility with medical devices, implants, or electro-

explosive devices. 

188. Additionally, the Commission rules do not presently establish limits on induced body 

current, contact current, or contact voltage, and in ET Docket 03-137 did not consider whether to 

introduce limits on these quantities.  Adoption of these aspects would be a change to our exposure limits, 

and thus considering them is outside of the scope of this Further Notice.  However, we do consider these 

aspects in the Inquiry below.317 

189. IEEE Std C95.7-2005 offers one solution for implementing an RF safety program by 

classifying exposure locations into one of four categories and specifying appropriate RF safety program 

elements for each category.318  Relating terminology of Commission exposure limits to this IEEE standard 

for the purpose of this discussion, the general term “action level” used in the IEEE standard should be 

considered equivalent to the Commission exposure limit for the general population in an uncontrolled 

environment;319 similarly, the general term “exposure limit” used by the IEEE should be considered 

equivalent to the Commission exposure limit for occupational personnel in a controlled environment.  We 

emphasize that the general population exposure limit is a legal limit enforced by the Commission and 

should not be considered as merely action guidance, nor does this proposal suggest any different exposure 

limit than those currently in effect.  The proposed mitigation actions in this section are meant to 

supplement the exposure limits themselves by facilitating compliance with them. 

190. We propose to adapt the four IEEE Std C95.7-2005 categories as follows: Category One 

– locations where operational characteristics of sources would not cause the exposure limit for the general 

population to be exceeded; Category Two – locations where the exposure limit for the general population 

would be exceeded but not the exposure limit for occupational personnel; Category Three – locations 

 
316 AAMI TIR18:2010; IEEE Std C95.7-2005. 

317 See para. 205 infra. 

318 Note that exempt locations in relation to an RF source (see paras. 113 through 165 supra herein) or intrinsically 

compliant devices would fall into Category One.  See also paras. 190 and 196 infra. 

319 See IEEE Std C95.7-2005, Section 1.3. 
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where the exposure limit for occupational personnel would be exceeded and has the potential to exceed 

this limit by up to a factor of ten; Category Four – locations where the exposure limit for occupational 

personnel would be exceeded by at least a factor of ten or where there is a possibility for serious contact 

injury such as a severe burn, permanent tissue damage, or electrocution.  For a visual depiction of these 

proposed categories and a general summary of the corresponding signage symbology, refer to Figure 1 

below, adapted from IEEE Standards C95.7-2005 and C95.2-1999, since these categories have been 

amended slightly from their definition in IEEE Std C95.7-2005 to establish clearly enforceable 

boundaries.  As further elaborated in our proposal, we seek to unambiguously define boundaries between 

each category based on the maximum time-averaged power over the appropriate time averaging period 

(six minutes for occupational or 30 minutes for general population).  We seek comment on our proposed 

mitigation requirements.  Specifically, we request comment on anticipated costs related to implementing 

this proposal for clear definition of compliance boundaries, given that most sites already likely comply 

with these proposed requirements, and we intend to allow sufficient time for licensees to inspect each of 

their sites for compliance if there may be any uncertainty. 

Figure 1.  Graphical Representation of Exposure Categories and Associated Signage Requirements   

 

 

NOTE: Where immediate and serious injury would occur on contact regardless of category, 

 is required pursuant to the description of Category Four below.320 

Adapted from IEEE Std C95.7-2005 and IEEE Std C95.2-1999. 

 

 
320 See para. 196 infra. 
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191. We propose that the determination of the appropriate category should not be based on 

proposed or existing exemption from routine evaluation321 but instead by an accurate evaluation, 

consistent with our existing recommendations and rules for routine evaluation of compliance by 

measurement or computation.322  Such methods as spatial averaging of equivalent power-density, source-

based time averaging, and specific absorption rate (SAR) determinations may be continue to be utilized 

where appropriate to determine compliance with an applicable limit and/or classification of the 

environment into one of the four proposed categories.  We seek comment on how potential equipment 

failures or non-routine or auxiliary operation that may cause exposure over our limits should be 

considered in the determination of these categories.  For example, for high-power fixed licensed 

operations, we presently require licensees to reduce power or cease operation as necessary to comply with 

exposure limits for persons having access to the site (including the tower, transmitter, transmission lines, 

and antenna) 

192. We again emphasize that the general population exposure limit for uncontrolled 

environments is a definite legal limit enforced by the Commission.  We propose that the establishment of 

a controlled environment where this limit is exceeded  (i.e., a Category Two, Three, or Four environment) 

would generally require some type of “positive restriction on access”323 (referred to herein as positive 

access control)324 and members of the general public should not be expected to be aware of or act on 

posted exposure conditions.  We agree with the IEEE Std C95.7-2005 standard that Category One should 

not include “situations in which compliance with the applicable exposure limit requires some action by 

the exposed person, such as limiting the amount of time spent in certain locations.”325  IEEE’s guidance 

that “physical barriers” are optional for Categories Two and Three appears to be inconsistent with 

maintaining a controlled environment and with existing Commission policy.326  Consider for example the 

case offered by IEEE of a location where signs have been placed where the exposure limit for the general 

population is exceeded and a visually impaired person enters this area.  Signs alone would not likely 

provide an effective control to keep this particular member of the general public from exposure above the 

limit.  Other examples are readily apparent, such as access by non-English speakers and children, who 

may not necessarily be fully aware of conditions necessary to avoid exposure through the use of signs 

alone.  We have in the past allowed only signage without the use of barriers “in a remote area not likely to 

be visited by the public.”327  Similarly, the IEEE suggests that signs alone are sufficient in remote areas.328  

The question becomes one of determining whether an area can be considered “remote.”  Evidence of 

public access, such as litter and trails, has been used by the Commission in past inspections to show that 

 
321 See paras. 121, 130, and 151 supra. 

322 OET Bulletin 65, Edition 97-01, August 1997. 

323 See IEEE Std C95.7-2005, definition 3.1.22. 

324 Positive access control includes locked doors, ladder cages, or effective fences, as well as enforced prohibition of 

public access to external surfaces of buildings, or generally, active preclusion of unauthorized access.  However, it 

may not include natural barriers which tend to limit access but may not be effective or other access restrictions that 

did not require any action on the part of the licensee or property management. 

325 See IEEE Std C95.7-2005, Section 1.3. 

326 Appendix B of OET Bulletin 65, “Summary of 1986 Mass Media Bureau Public Notice on RF Compliance.” 

327 In Situation B of Appendix B in OET Bulletin 65, there is an assumption “that there is no significant effect on the 

human environment with regard to exposure of the general public” if the non-compliant area is marked by 

appropriate warning signs and is “in a remote area not likely to be visited by the public.” 

328 We use here the word “remote” specifically for the purpose of making a determination of compliance with 

respect to our radiofrequency exposure rules. 
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an area is not “remote.”329  As an additional consideration, regions that are over the general population 

limit could coincide with locations not under the control of the responsible licensee; therefore easement 

for placement of fences and/or signs may not be feasible.  Thus, we propose and seek comment on the 

feasibility of requiring positive access control for Category Two and the advisability of continuing the 

“remote” designation.  The four proposed categories are discussed in further detail below. 

193. Assignment of liabilities and level of cooperation between property owners, managers, 

licensees, and subcontractors may be an issue when implementing a site safety plan.  Section 1.1307(b)(3) 

already requires “licensees whose transmitters produce, at the area in question, power density levels that 

exceed 5% of the power density exposure limit” to share in responsibility for compliance.  We propose 

that this shared responsibility for compliance, elaborated in the Order herein supra,330 also include 

responsibility for mitigating actions.  We seek comment on the extent of the responsibilities of licensees.  

For example, what actions should be required when a transmitting antenna located on top of a building 

generates fields in excess of our exposure limits at an elevated location on an adjacent property that is 

occasionally accessed by service personnel?  We also note that our jurisdiction for determination of 

liability with respect to towers used for communications purposes is not necessarily limited to just 

licensees.331  NCRP’s 2002 Letter Report emphasizes the need for building owners and managers to be 

involved in the implementation of an RF safety program.  In its Appendices C and D, the NCRP’s 2002 

Letter Report also offers examples of appropriate corporate policies, procedures, and lease language to aid 

compliance with our exposure limits.  However, since it is ultimately the licensee that is responsible for 

compliance, we seek comment on how to better encourage cooperation between property owners, 

managers, and licensees in the implementation of RF safety programs. 

194. The Commission maintains that accurate placement of appropriate signage is important 

and that such placement should make clear both where limits are exceeded and where limits are not 

exceeded.  We have observed postings that imply that occupational limits are exceeded far outside areas 

that approach the general population limit.  Such “over-signage” may result in undue alarm, confusion, 

and subsequent disregard of meaningful postings.  According to IEEE Std C95.7-2005, “RF safety signs 

 
329 See, e.g., Notice of Apparent Liability for Forfeiture In The Matter Of Americom Las Vegas Limited Partnership 

Licensee of FM Radio Station KWNZ Carson City, Nevada, Facility ID # 53706, DA 02-3218, November 22, 2002, 

17 FCC Rcd 23689 at ¶ 15: “Americom asserted in its response to the May 1, 2002, LOI and the May 15, 2002, on-

site inspection that the McClellan Peak site is remote.  Americom also asserted that it has historically treated the 

areas at the McClellan Peak site which exceeded the public MPE limits as controlled areas subject to the 

occupational MPE limits.  In support of these assertions, American submitted a statement from the Storey County 

Sheriff that his office receives little or no call volume relating to the site.  However, we find that ample evidence 

exists that the  site was publicly accessible and was in fact used by the public, including agent observations of the 

public driving ATVs at the site, a publicly accessible, commercially used road leading to the site, ungated and 

unfenced dirt paths to the tower locations, off-road ATV trails, ATV tire tracks, campfire rings, beer and wine 

bottles, and other trash at the site.  We find that this evidence supports a conclusion that the areas were and could 

reasonably be expected to be used by the public.  See also Forfeiture Order In The Matter Of Americom Las Vegas 

Limited Partnership Licensee of FM Radio Station KWNZ Carson City, Nevada, Facility ID # 53706, DA 04-1533, 

May 28, 2004, 19 FCC Rcd 9643; Memorandum Opinion and Order In The Matter Of Americom Las Vegas Limited 

Partnership Licensee of FM Radio Station KZTQ (Formerly KWNZ) Carson City, Nevada, Facility ID # 53706, 

FCC 06-174, December 1, 2006, 21 FCC Rcd 14286; and Order on Reconsideration In The Matter Of Americom 

Las Vegas Limited Partnership Licensee of FM Radio Station KZTQ (Formerly KWNZ) Carson City, Nevada, 

Facility ID # 53706, DA 07-4720, November 29, 2007, 22 FCC Rcd 20530. 

330 See para. 80 supra. 

331 Section 503(b)(5) of the Communications Act of 1934, as amended (“Act”), 47 U.S.C. S: 503(b)(5), provides that 

forfeiture liability may be determined against any person if such person does not hold a license, permit, certificate, 

or other authorization issued by the Commission, if the person involved is a non-licensee tower owner who has 

previously received notice of the obligations imposed by Section 303(q) from the Commission or the permittee or 

licensee who uses that tower. 
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should be installed before reaching the specific region of concern, but as close as practical, with an 

attempt to avoid demarcating unnecessarily large regions.”332  Similarly, NCRP’s 2002 Letter Report 

states that “[i]nappropriate signage can raise unnecessary concerns.”333  Since each situation is different, 

we propose that those responsible for the placement of signs consider the potential implications of over-

signage, and we will consider compliance with these proposed rules on a case-by-case basis.  

Unnecessary public concern may also arise from placement of a sign with an inappropriate signal word.  

For example, placement of a sign that says “DANGER” or “WARNING” in a location where RF fields 

may only approach the general population exposure limit might raise unnecessary alarm despite 

compliance in the area, since the words “danger” and “warning” imply conditions leading to imminent or 

likely physical harm. 

195. IEEE Std C95.7-2005 states that “RF safety awareness training is normally the single 

most important aspect of controlling hazardous exposures to RF energy.”334  We agree that training is 

important, as discussed in the Order.335  Specifically with respect to requirements for appropriate training, 

we propose to consider the topics outlined in Annex A of IEEE Std C95.7-2005 as guidance to be 

referenced in a future revision of OET Bulletin 65.  Regarding AT&T’s comment in response to the 

Notice in this proceeding seeking clarification on what constitutes verbal information,336 we propose that 

either spoken word or pre-recorded audio from an authorized individual qualified to provide such 

instructions on how to remain compliant would be acceptable.  With respect to the allowance in IEEE Std 

C95.7-2005 of training to be optional for Category Two environments,337 we propose that such training is 

optional only for transient individuals who must be supervised, and training would be required for all 

other controlled situations in Category Two and higher categories consistent with the decision in the 

Order.338  Training may include effective web-based or similar programs. 

196. We have used the environmental categories and guidance provided in IEEE Std C95.7-

2005 to develop the following specific proposals that the categories below require the specified control 

actions: 

• Category One – INFORMATION (Below General Population Exposure Limit): 

No signs or positive access controls are proposed to be required; optionally a green 

“INFORMATION” sign may offer information to the public that a transmitting source of RF energy 

is nearby but that it is compliant with Commission exposure limits regardless of duration or usage.  

Labels or signs would not be required for fixed transmitters that can determine that the transmitter is 

“intrinsically compliant” with the general population exposure limit.339 

 
332 See IEEE Std C95.7-2005, Section 4.3.2.1. 

333 See NCRP’s Letter Report, op. cit., December 20, 2002, Section 2A-4.4. 

334 See IEEE Std C95.7-2005, Section 4.5. 

335 See para. 75 supra. 

336 See AT&T comments at 1. 

337 See IEEE Std C95.7-2005, op cit., Table 3, Section 4.5. 

338 Since anyone in the general public could potentially be a transient individual in a controlled environment, our 

proposal would define these circumstances to be general population/“controlled” where the general population 

exposure limit must not be exceeded, accounting for appropriate time averaging in the controlled area such that 

overall exposure remains compliant with the continuous general population exposure limit; however, these transient 

individuals must not be exposed in any circumstance above the continuous occupational exposure limit without 

appropriate training.  See para. 181 supra. 

339 See para. 96 supra. 
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• Category Two – NOTICE (Exceeds General Population Exposure Limit but Less Than the 

Occupational Exposure Limit): 

Signs and positive access control are proposed to be required surrounding the areas in which the 

general population exposure limit is exceeded, with the appropriate signal word “NOTICE” and 

associated color (blue) on the sign.  Signs must contain the content described below.340  However, we 

propose to allow under certain controlled conditions, such as on a rooftop with limited access (e.g., a 

locked door with appropriate signage), “[a] label or small sign attached directly to the surface of an 

antenna … if it specifies a minimum approach distance,”341 to be sufficient signage.  Allowing a label 

or sign to be affixed to an antenna is consistent with our policy for certain low-power fixed 

transmitters operating with a minimum separation distance more than 20 centimeters from the body of 

persons under normal operating conditions and with our decision in the Order of this proceeding 

regarding labeling requirements for fixed consumer subscriber antennas.  Of course, a label affixed to 

an antenna would be considered sufficient only if it is legible at least at the separation distance 

required for compliance with the general population exposure limit in section 1.1310 of our rules.  

We propose appropriate training to be required for any occupational personnel with access to the 

controlled area where the general population exposure limit is exceeded, and transient individuals to 

be supervised by occupational personnel with appropriate training upon entering any of these areas.  

Use of time averaging would be required for transient individuals in the area in which the general 

population exposure limit is exceeded to ensure compliance with the time-averaged general 

population limit.  Use of personal RF monitors in the areas in which the general population exposure 

limit is exceeded would be recommended but not required. 

• Category Three – CAUTION (Exceeds Occupational Exposure Limit but by No More Than Ten 

Times): 

In addition to the mitigation actions required within those areas designated as Category Two, 

additional signs (with the appropriate signal word “CAUTION” and associated color (yellow) on the 

signs), controls, or indicators (e.g., chains, railings, contrasting paint, diagrams) are proposed to be 

required surrounding the area in which the exposure limit for occupational personnel in a controlled 

environment is exceeded.  A label or small sign may be attached directly to the surface of an antenna 

within a controlled environment if it specifies a minimum approach distance where the occupational 

exposure limit is exceeded.  We propose that transient individuals would not be permitted in any area 

in which the occupational exposure limit is exceeded.  Additionally, appropriate training would be 

required for any occupational personnel with access to the controlled area where the general 

population exposure limit is exceeded.  Use of personal RF monitors in the areas in which the general 

population exposure limit is exceeded is recommended but not proposed to be required.  Use of 

personal protective gear (such as properly-worn RF protective suits) is recommended for occupational 

individuals in the areas in which the occupational exposure limit is exceeded. 

• Category Four – WARNING/DANGER (Exceeds Ten Times Occupational Exposure Limit or 

Serious Contact Injury Possible): 

In addition to the mitigation actions required within those areas designated as Category Three, 

“WARNING” signs with the associated color (orange) are proposed to be required where the 

occupational limit could be exceeded by a factor of ten, and “DANGER” signs with the associated 

color (red) are proposed to be required where immediate and serious injury will occur.342  For 

example, “DANGER” signs would be required at the base of AM broadcast towers, where serious 

 
340 See para. 200 infra. 

341 See IEEE Std C95.7-2005, Section 4.5.1. 

342 IEEE Std C95.7-2005 provides examples of the proper use of “DANGER” signs “as in the case of RF burns 

and/or RF electrical shocks.” 
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injuries due to contact burns may occur.  If power reduction would not sufficiently protect against the 

relevant exposure limit in the event of human presence considering the optional additional use of 

personal protective equipment, lockout/tagout procedures must be followed to ensure human 

safety.343 

197. We note that barriers may not be appropriate in all situations for Category Two 

environments, and so we reiterate that we continue to support our suggested exceptions from Appendix B 

of OET Bulletin 65, Summary of 1986 Mass Media Bureau Public Notice on RF Compliance, to not 

require barriers where RF levels exceed the exposure limit in a remote area not likely to be visited by the 

public.344  Additionally, we recognize that there are certain routine circumstances, particularly near 

wireless base station antennas on the sides of buildings, where physical barriers may not be practical but 

third-party worker exposure may occur.  Consideration of alternative control actions that may differ from 

these proposed rules may be appropriate, such as a posted sign on the exterior of such an antenna or 

positive access control. 

198. The FCC Enforcement Bureau can initiate cases where it appears that RF exposure limits 

might be exceeded, and where non-compliance is found, the Bureau can require corrective action and 

impose fines or other sanctions.  An example of a corrective action is an effective physical barrier such as 

enclosure of an area by a locked six-foot high chain-link fence or securing access to a rooftop by a locked 

door with signs posted to notify the public not to proceed because of the potential exposure to RF fields 

(applicable only where our exposure limits could be exceeded).345  However, besides an absence of 

signage,346 some other examples of where the Commission has declared existing control actions to be 

inadequate include: signs without contact information, signs placed incorrectly,347 improper types of 

signs, insufficient barriers,348 and unsecured entryways.  We expect that these proposals throughout this 

section of the Further Notice will not create a significant new burden for transmitter site operators and 

licensees, since most high-power fixed licensees already implement RF safety programs, and much of this 

material is a codification of existing industry practice and standards.  Nonetheless, we seek comment on 

this issue. 

199. The Commission has maintained through its enforcement proceedings349 the importance 

of actions to control access to areas where the general population may be exposed to RF field levels in 

excess of its guidelines.350  Specifically, the Commission has made clear its intention to hold accountable 

fixed transmitter site licensees that fail to maintain an effective enclosure to prohibit public access to 

 
343 According to the National Association of Broadcasters Engineering Handbook, 10th Edition, OSHA’s 

“lockout/tagout” requirement (OSHA Regulations, Title 29 Code of Federal Regulations, § 1910.147) would require 

the appropriate transmitter to be shut down during the presence of occupational personnel. To prevent unexpected 

activation of the transmitter, “the circuit breaker feeding the transmitter should be locked (using a padlock) into the 

off position, and a warning tag placed to indicate that the transmitter may not be operated until the lock and tag are 

removed by the person who installed them.” 
344 See note 328 supra. 

345 Forfeiture Order In The Matter of HTV/HTN/Hawaiian TV Network, Ltd., Licensee of Class A Television 

Station KHLU-LP Honolulu, Hawaii, Facility ID # 27969, DA 07-2138, May 24, 2007, 22 FCC Rcd 9241. 
346 Forfeiture Order In The Matter of Entravision Holdings, LLC, Licensee of Station WVEA-LP Tampa, Florida 

Facility ID # 3602, DA 07-549, February 6, 2007, 22 FCC Rcd 2279. 
347 Order on Review In The Matter of Infinity Broadcasting Corporation of Florida, Licensee of Station WQYK-FM 

Tampa, Florida Facility ID # 28619, FCC 09-27, April 7, 2009, 24 FCC Rcd 4270. 
348 See footnote 352, infra. 

349 See Forfeiture Order In the Matter of Real Life Broadcasting, Licensee of AM Station WIFI, Florence, New 

Jersey Facility ID # 55310, DA-09-1991, Released September 3, 2009. 

350 See footnote 326, supra. 



 Federal Communications Commission FCC 13-39 

 71 

areas where RF fields may exceed our limit.351  Natural barriers are sometimes cited as adequate to 

prevent public access, however neither our rules nor case law permit natural barriers to meet the 

requirement that access to AM broadcast towers be limited to prevent RF contact burns as specified in 

section 73.49.352  While OET Bulletin 65 does not contain any reference to the height, type, or condition 

of fencing, it does provide guidance on the use of an effective fence to restrict access,353 and this is one 

method of complying with the exposure limits in section 1.1310 of our rules by avoiding exposure to the 

general public above our limits.  Fences used to limit human exposure to RF field levels under section 

1.1310 may also be used to meet the AM fencing requirements under section 73.49 of our rules, but only 

if such fences are considered “effective locked fences or other enclosures.”354  We propose that natural 

barriers should also not be considered acceptable to comply with section 1.1310 of our rules, unless 

specifically approved by the Commission on a case-by-case basis.  As an example, a natural body of 

water would not provide an acceptable barrier along a shoreline. 

200. We also propose to require the following in the content of the sign, adapted from Section 

2.4 of the National Association of Broadcasters Engineering Handbook, 10th Edition.  Specifically, RF 

exposure advisory signs are proposed to include at least the following components: 

• Appropriate signal word and associated color in accord with IEEE Std C95.2-1999 (e.g., 

“DANGER,” “WARNING,” “CAUTION,” or “NOTICE”) 

• RF energy advisory symbol (Figure A.3 of C95.2-1999) 

• An explanation of the RF source (e.g., transmitting antennas) 

• Behavior necessary to comply with the exposure limits (e.g., do not climb tower while antennas 

are energized) 

• Contact information (e.g., phone number or email address resulting in a timely response) 

201. The discussion herein clarifies our proposals with respect to appropriate signal word use 

and appropriate explanations and methods for avoiding RF exposure in excess of our limits, while prior 

enforcement action justifies the need for including contact information in proposed sign content.355  We 

seek comment on these proposed rules.  We are particularly interested in information as to the 

implementation cost and effectiveness of any required signs or other mitigation actions.   We also request 

views as to what would be a reasonable timeframe, for example one year, within which to require 

compliance at new or existing sites and how to weigh this against any risks to the public or workers. 

 
351 Notice of Apparent Liability for Forfeiture In The Matter Of Americom Las Vegas Limited Partnership Licensee 

of FM Radio Station KWNZ Carson City, Nevada, Facility ID # 53706, DA 02-3218, November 22, 2002, 17 FCC 

Rcd 23689. 
352 Forfeiture Order In the Matter of Pittman Broadcasting Services, LLC, Licensee of Broadcast Stations 

KAOK(AM), Lake Charles, Louisiana, and KAOK-FM, DeRidder, Louisiana, Covington, Louisiana, August 9, 

2004, DA-04-2473, 19 FCC Rcd 15320. 

353 OET Bulletin 65 at 11, 53, and Appendix B. 

354 See 47 CFR § 73.49. 

355 Order on Review In The Matter Of Infinity Broadcasting Corporation Of Florida Licensee of Station WQYK-FM 

Tampa, Florida Facility ID # 28619, 24 FCC Rcd 4270 (2009). 
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202. For the optional information sign discussed in Category One above, we recommend that 

it include at least the following information: 

• Appropriate signal word (e.g., “INFORMATION”) and associated color (green) 

• An explanation of safety precaution 

• Contact information 

• Reminder to obey all postings and boundaries (if higher categories are nearby) 

203. Note that the inclusion of the RF energy advisory symbol and directions on how to avoid 

a potential hazard are excluded from these recommendations on the optional “INFORMATION” sign, 

since inclusion of these aspects on a sign where the general public exposure limit is not exceeded may 

cause confusion or unnecessary public alarm.  If, for example, a member of the general public proceeds 

past an information sign and continues toward a source of RF energy, only at the point where that 

individual approaches the general population exposure limit should there be information on how to 

remain in areas where RF field levels are less than the public limit.  Once this individual approaches the 

boundary where the general population exposure limit is exceeded, then the “NOTICE” sign would 

explain how to avoid exceeding the limits and positive access control would keep the individual from 

doing so.  The use of language(s) other than English on an “INFORMATION” sign would be particularly 

advisable since the information sign would not include the universal RF energy symbol.  We seek 

comment on these proposals.  We encourage interested parties to comment on the relative costs and 

benefits of the proposed changes in this section, as well as those of alternative approaches. 

E. Review and Update All RF Safety Text in Parts 1 and 2 for Clarity and Consistency 

204. Given the rather extensive changes we propose in this Further Notice and have already 

made in the Order, we take this opportunity to propose a careful rewording of some of our rules in 

sections 1.1307(b), 1.1310, 2.1091, and 2.1093 as necessary to ensure clarity and consistency.  We 

caution that a thorough examination of these proposed changes, provided in Appendix B, may be 

necessary.  Changes to specific sections of Parts 15, 24, 25, 95, and 97 are necessarily dependent on our 

proposed changes in Parts 1 and 2.  Since we propose that our general exemption criteria apply to all rule 

parts authorizing RF sources, specific exceptions in rule parts other than in Parts 1 and 2 are not 

necessary.  We propose to substitute our general exemption criteria for the exclusion from routine 

evaluation of television band devices (TVBDs) based on power and distance in section 15.709(d); we 

propose to delete the references to IEEE Std C95.1-1991 and IEEE Std C95.3-1991 in section 24.51(c) 

and substitute our general exemption criteria for the exclusion from routine evaluation in section 24.52; 

we propose to remove the five percent criterion for earth station licensees in section 25.117(g) and 

introduce similar language to section 25.115, paragraph (j), section 25.129, paragraph (c), section 25.149, 

paragraph (c)(3), and section 25.226, paragraph (b)(8); we propose to substitute our general exemption 

criteria for the exclusion from routine evaluation in section 27.52, section 73.404, paragraph (e)(10), and 

section 90.1217; we propose to correct paragraph references in section 95.628(g); we propose to 

substitute our general exemption criteria for the exclusion from routine evaluation of amateur radio 

licensees based on power alone in section 97.13(c)(1) ; and we propose to substitute our general 

exemption criteria for the exclusion from routine evaluation of the Multichannel Video Distribution and 

Data Service (MVDDS) stations in the 12.2–12.7 GHz frequency band with output powers less than 1640 

watts EIRP in section 101.1425.  We seek comment on this proposal.  We invite commenters to 

recommend similar types of corrective and conforming revisions to the Commission’s rules as 

alternatives to what we propose herein.  We encourage interested parties to comment on the relative costs 

and benefits of all of these proposed changes, as well as those of any alternative approaches. 
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V. NOTICE OF INQUIRY 

A. Introduction 

205. The first Commission Notice of Inquiry (1979 Inquiry) on the subject of biological effects 

of radiofrequency radiation occurred in 1979 in response to the need for the Commission to implement the 

National Environmental Policy Act (NEPA) of 1969.356  The most recent proceeding inviting comment on 

exposure limits was initiated in 1993 and culminated in a Report and Order in 1996, which resulted in our 

present limits.  The instant rulemaking that is underway, initiated with the 2003 Notice, specifically 

excludes consideration of the exposure limits themselves.  We continue to have confidence in the current 

exposure limits, and note that more recent international standards have a similar basis.  At the same time, 

given the fact that much time has passed since the Commission last sought comment on exposure limits, as 

a matter of good government, we wish to develop a current record by opening a new docket with this 

Notice of Inquiry (Inquiry). 

206. We recognize that a great deal of scientific research has been completed in recent years 

and new research is currently underway, warranting a comprehensive examination of this and any other 

relevant information.  Moreover, the ubiquity of device adoption as well as advancements in technology 

and developments in the international standards arena since establishing our present policies in 1996 

warrant an inquiry to gather information to determine whether our general regulations and policies limiting 

human exposure to radiofrequency (RF) radiation are still appropriately drawn.  We also note the 

recommendation of the United States Government Accountability Office (GAO) in a report for Congress 

that the Commission formally reassess its current RF energy exposure limit, including the effects on 

human health, and that it solicit the opinions of relevant health and safety agencies in deciding whether any 

change in the current RF energy exposure limit is appropriate.357 

207. We also received comments that addressed our present exposure limits in response to the 

Notice, even though those comments were beyond the scope of that Notice.358  In addition, EMR Network 

petitioned for the Commission to initiate an inquiry to consider an amendment of our exposure limits in 

2003.359  Since our Notice excluded discussion of our exposure limits, we exercised our discretion at that 

time to defer investigation of the propriety of our exposure limits, which was upheld in court in 2004.360  In 

this Inquiry, we seek comment on whether our limits should be more restrictive, less restrictive, or remain 

the same. 

208. As long ago as the 1979 Inquiry we sought to gather information “in light of the 

increased concern about the biological effects of radio frequency radiation.”361  At that time, just as is 

 
356 See 42 U.S.C. § 4321. 

357 United States Government Accountability Office, Report to Congressional Requesters, 

TELECOMMUNICATIONS: Exposure and Testing for Mobile Phones Should Be Reassessed, GAO-12-771 (July 

2012). 

358 See The EMR Network comments at 1; Roger J. Mattson comments at 1; The EMR Policy Institute comments at 

4; Margaret A. Brown comments at 1; Niels Kuster comments at 11, 12; Richard A. Tell reply comments at 10, 11; 

Hatfield and Dawson Consulting Engineers, LLC reply comments at 2.  

359 18 FCC Rcd 16822, 16827, ¶ 12 (2003). 

360 See EMR Network v. FCC, 391 F.3d 269 (D.C. Cir. 2004). 

361Notice of Inquiry, “In the Matter of Responsibility of the Federal Communications Commission to consider 

biological effects of radio frequency radiation when authorizing the use of radio frequency devices,” Gen. Docket 

No. 79-144, 72 FCC 2d 482 (1979). 
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evident today,362 there were “considerable differences of opinion about the biological effects of low level 

(i.e., non-thermal or athermal) and long-term (chronic) exposure to RF radiation.”363  While we limited 

our scope of the 2003 Notice to implementation issues, we nonetheless received comments addressing a 

range of additional topics including induced and contact currents, dosimetry,364 and potentially adverse 

non-thermal biological effects. 

209. In considering whether there is a need for changes to our RF exposure limit rules, our 

intent is to adequately protect the public without imposing an undue burden on industry. While 

acknowledging the potential difficulty of quantifying benefits and burdens in considering the overall costs 

of the regulation, we need to be mindful of our fundamental responsibility to provide for the appropriate 

protection of consumers, workers, and other members of the public.  We therefore request comment, 

below, on a wide range of questions that will enable us to weigh those costs and benefits.   We also 

request comment on the most cost-effective approach for modifying existing exposure limit policies and 

practices, if such modifications are needed, to achieve our goals.  For each cost or benefit addressed, we 

ask that commenters provide specific data and information such as actual or estimated dollar figures, 

including a description of how the data or information was calculated or obtained and any supporting 

documentation.  All comments will be considered and given appropriate weight.  Vague or unsupported 

assertions regarding costs or benefits generally will receive less weight and be less persuasive than the 

more specific and supported statements. 

210. Although the Commission is aware of recent scientific and technical standard 

publications, it is important to gather additional pertinent information and authoritative expert views to 

ensure we are meeting our regulatory responsibilities.  Continued use of our present exposure limits is 

currently supported by statements from significant qualified expert organizations and governmental 

entities.365  But we specifically seek the opinions of federal agencies with jurisdiction by law or scientific 

expertise in this area as to the adequacy of our current RF exposure limits, in terms of safety and effects 

on human health and environmental effects.  Some critics of our exposure limits have contrasting 

opinions, and we are aware of the general concerns raised some members of the public.  The purpose of 

this Inquiry is to open a science-based examination of the efficacy, currency, and adequacy of the 

Commission’s exposure limits for RF electromagnetic fields.  We underscore that in conducting this 

review we will work closely with and rely heavily – but not exclusively – on the guidance of other federal 

agencies with expertise in the health field.  This approach will ensure that we will have fully discharged 

our regulatory responsibility and also will be appropriately responsive to the public’s interest in knowing 

that our RF exposure guidelines are based on the most current information, analysis, and expertise 

available. 

B. Background 

211. The Commission is required to evaluate its actions for possible significant impact on the 

environment366 and is also required to prescribe rules regarding the environmental effects of RF 

emissions.367  The Commission first adopted limits for public and worker exposure to RF fields in 1985368 

 
362 For contrasting examples of peer-reviewed published literature, see Bioelectromagnetics, Supplement 6, 2003 vs. 

Pathophysiology, Volume 16, Issues 2-3, 2009. 

363 See 1979 Inquiry, Gen. Docket 79-144, 72 FCC 2d 482 (1979), at 1. 

364 In the context of RF radiation, the term “dosimetry” is the determination of specific absorption rate (SAR) from 

exposure fields.  For example, the MPE values are derived from whole-body SAR by dosimetric calculations. 

365 National Council on Radiation Protection and Measurements, Biological Effects of Modulated Radiofrequency 

Fields, (NCRP commentary No. 18), December 2003. 

366 National Environmental Policy Act of 1969.  42 U.S.C. § 4321 et seq. 

367 See footnote 176, supra. 
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and updated those limits in 1996369 based on exposure criteria published by the National Council on 

Radiation Protection and Measurements (NCRP)370 and an exposure standard published by the American 

National Standards Institute (ANSI) and the Institute of Electrical and Electronic Engineers, Inc. 

(IEEE).371  Since the Commission is not a health and safety agency itself, adoption of these exposure 

criteria for human exposure to RF electromagnetic fields followed recommendations received from the 

U.S. Environmental Protection Agency (EPA), the Food and Drug Administration (FDA), and other 

federal health and safety agencies. 

212. The Commission’s rules include two types of guidelines limiting exposure to RF energy: 

specific absorption rate (SAR) and maximum permissible exposure (MPE).372  For portable transmitting 

devices held close to the body such as cell phones, we enforce a limit on the localized SAR, which is a 

measure of the RF power absorbed inside a small part of the body.  For transmitters and antennas located 

relatively far from the body, such as broadcast stations, cellular base stations, and two-way mobile 

vehicular radios, the MPE limits apply to the environmental level of RF field strength (energy) or power 

density (illumination) without the body present.  At frequencies up to 6 GHz the MPE values are derived 

from the whole-body average SAR limits.  As discussed in the Order herein,373 SAR is the primary metric 

for compliance with regard to exposure to RF energy, applicable to all transmitters operating from 100 

kHz to 6 GHz.  The MPE limit on power density is the primary metric from 6 to 100 GHz.374 

213. The International Commission on Non-Ionizing Radiation Protection (ICNIRP) published 

exposure guidelines in 1998,375 and the IEEE published a major revision to its RF exposure standard in 

2006.376  Every IEEE standard is subjected to review at least once every five years for revision or 

reaffirmation, so either a new revision of IEEE Std C95.1 or a reaffirmation of the latest version is 

expected in the near future.  Having already released its latest guidelines on low frequency fields in 

(Continued from previous page)   
368 See 1979 Inquiry, Gen. Docket 79-144, 72 FCC 2d 482 (1979). 

369 Report and Order, ET Docket 93-62, 11 FCC Rcd 15123 (1996). 

370 National Council on Radiation Protection and Measurements (NCRP), Biological Effects and Exposure Criteria 

for Radiofrequency Electromagnetic Fields, NCRP Report No. 86, Sections 17.4.1, 17.4.1.1, 17.4.2, 17.4.3 and 

17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814.  The National Council on Radiation Protection and 

Measurements is a nonprofit corporation chartered by Congress in 1964 primarily to collect, analyze, develop, and 

disseminate information on radiation protection. 

371 American National Standards Institute (ANSI), IEEE Standard for Safety Levels with Respect to Human 

Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, ANSI/IEEE Std C95.1-1992, Sections 4.1 

and 4.2, copyright 1991 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 

10017.  IEEE is a non-profit international professional association of electrical and electronics engineers involved in 

technology standards development.  ANSI is a private, not-for-profit organization that oversees its members and 

constituents throughout the process of standards development. 

372 47 CFR § 1.1310. 

373 Report and Order, in ET Docket 03-137. 

374 The 1979 Inquiry opened discussion of RF exposure limits over the 0 to 300 GHz frequency range, but the limits 

eventually adopted include frequencies between 100 kHz and 100 GHz. 

375 International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to 

Time-Varying Electric, Magnetic, and Electromagnetic Fields (Up to 300 GHz), Health Physics 74 (4): 494-522, 

1998.  ICNIRP is an international non-profit-making body of independent scientific experts addressing the 

possibility of adverse effects on human health of exposure to non-ionizing radiation. 

376 Institute of Electrical and Electronics Engineers, Inc. (IEEE), IEEE Standard for Safety Levels with Respect to 

Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz, IEEE Std C95.1-2005, copyright 

2006 by the Institute of Electrical and Electronics Engineers, Inc. (IEEE), New York, New York 10016-5997.   
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2010,377 we anticipate that ICNIRP may also release a revision of its RF standard in the near future, and 

we invite parties to comment on this standard if it is released during the comment period established for 

this Inquiry.  These more recent international exposure standards activities have a fundamentally similar 

basis in protecting against established adverse health effects due to tissue heating.  It is noteworthy that 

both IEEE and ICNIRP localized SAR limits are 2.0 W/kg averaged over 10 grams as opposed to our 

existing localized SAR limit of 1.6 W/kg averaged over 1 gram.  Thus, our SAR limits for devices held 

close to the body are somewhat more restrictive than other more recently adopted international SAR 

limits.378  However, we also note that our MPE limits – for more distant transmitters – are slightly less 

restrictive than those specified by ICNIRP at some frequencies.379  We seek to examine the bases for 

these determinations by other qualified and responsible expert bodies and ensure that there is a 

justification for our differing conclusions or adjust those conclusions accordingly. 

214. As stated previously, our exposure limits are based in part on NCRP’s exposure criteria 

from 1986.  Although NCRP has not updated its criteria since its release, it did subsequently comment in 

2002 that: 

“[a]vailable evidence and research to date indicate that adherence to the FCC guidelines 

will avoid adverse effects of RF exposure on the nervous system and animal behavior, 

effects on vision and the neuroendocrine system, cardiovascular and hematological 

effects, and immune system effects.  Similarly, the available evidence indicates that 

exposure to RF fields at levels in compliance with FCC guidelines does not lead to 

additional risk for cancer or adverse effects on potentially sensitive tissues involved in 

reproduction, embryonic development, and post-natal development.”380 

NCRP went on to state that: 

“[r]ecent reviews of the epidemiological literature, including extensive studies on humans 

exposed to modulated RF signals from wireless telecommunication systems, do not 

indicate that exposure to these fields leads to carcinogenic effects…  Based on the body 

of current evidence from laboratory and human studies on the biological effects of 

modulated RF fields, there is no firm basis on which to modify the current FCC 

guidelines to make them more stringent.”381 

In the event that the Commission may propose to adopt new exposure limits in this proceeding, we seek 

comment on the preference, costs, and benefits of adopting any of the present or future standards being 

developed by IEEE, ICNIRP, or possibly by NCRP, keeping in mind the potential for international 

harmonization, the adequacy of supporting documentation, the differences in process and openness in 

development, and the technical completeness of each standard.  Notwithstanding the above, we generally 

 
377 International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting Exposure to 

time-Varying Electric and Magnetic Fields (1 Hz - 100 kHz), Health Physics 99(6):  818-836, 2010. 

378 A larger averaging volume of similar shape would permit a higher spatial peak field in a small area of that mass, 

as there is more non-peak-exposed mass considered in the averaging.  Therefore, the spatial peak exposure in a 10-

gram cube could be more than the spatial peak exposure in a 1-gram cube for the same averaged SAR value.  See 

para. 220 infra, where we request comment on whether there may be significant differences between using an 

averaging mass of 10 grams over a contiguous layer of tissue (viz. ICNIRP) versus an averaging mass of a 1-gram 

cube (viz. our existing localized SAR limit). 

379 See paras. 220-230 infra for a more comprehensive discussion of the specific differences and potential 

shortcomings of each of these international standards. 

380 National Council on Radiation Protection and Measurements (NCRP), Letter Report on Wireless 

Telecommunications Radiofrequency Safety Issues for Building Owners and Managers, (2002 Letter Report), 

Scientific Committee 89-6, December 20, 2002. 

381 Id. at 11. 
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invite comment on any other present or future standards that the Commission should consider but which 

may not specifically be mentioned herein. 

215. As already noted, the Commission is guided by the expertise of federal safety, health, and 

environmental agencies and institutes that, subject to any budgetary constraints, perform regular reviews 

of scientific research and periodically recommend any appropriate changes to, or reaffirm the validity of, 

the Commission’s exposure criteria.  Nonetheless, the Commission is confident of its own ability to 

remain abreast of scientific developments and research, and to participate in standards development and 

implementation, as is necessary to make an independent determination as to the adequacy of its exposure 

limits in the absence of affirmative input from agencies with more health and safety expertise.  Because 

the Commission does not claim expertise as a de facto health agency, it necessarily considers the views of 

federal health and safety agencies and institutes that continue to address RF exposure issues382 in 

formulating such judgments.  We note that the international community has been active in this area, with 

the World Health Organization (WHO) initiating its electromagnetic fields (EMF)383 program in 1996384 

and continuing its broad efforts in this area.  As we continue to monitor such activity and information, we 

seek comment on the appropriate consideration of the evaluations of research conducted by international 

organizations or by activities in other countries.  Moreover, we seek comment from federal agencies and 

institutes as to whether there may be any additional information or resources that could be provided by 

the Commission to support their ongoing activities. 

C. Discussion 

216. Although we continue to have confidence in our exposure limits, which are 

fundamentally similar to more recent standards activity, we nonetheless seek comment on whether we 

should consider any alternative limits, based on all currently available reliable and pertinent research and 

in light of the increase in numbers and usage of fixed transmitters and portable and mobile devices, as 

well as changes in usage and consequent exposure patterns.  As stated previously, this Inquiry is intended 

to open a discussion on the propriety of the Commission’s exposure limits and policies pertaining to RF 

exposure, relying on the guidance of other expert federal health and safety agencies and institutes.  

217. In the first section below, which considers the general exposure limits per se, we request 

analyses of technical differences that have been raised in more recent standards-setting activities and 

ongoing research, such as: partial-body and whole-body averaging of exposure, averaging time, averaging 

area, peak pulsed RF fields, contact currents, frequency range, and conductive implanted objects.  In the 

second section, we solicit comment on how to better provide information to consumers and the public 

about RF exposure.  In the third section, on approaches to controlling RF exposure, we seek comment on 

the contrasting use of conventional exposure limits versus other precautionary measures and differences 

in current worldwide implementations of these philosophies.  In the fourth section – which addresses 

evaluation issues - we ask about how the process developing our evaluation procedures might be 

improved.  Finally, the last section, also related to evaluation, we seek comment on our current portable 

device separation distance policy when determining compliance. 

 
382 See, e.g., http://www.niehs.nih.gov/health/assets/docs_a_e/cell-phone-june-2011.pdf, 

http://www.fda.gov/medicaldevices/newsevents/workshopsconferences/ucm199103.htm, and 

http://www.fda.gov/Radiation-

EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm11634

0.htm. 

383 In the context of the WHO, EMF encompasses the frequency range of 0 to 300 GHz, including extremely low 

frequency (ELF) fields. 

384 See http://www.who.int/peh-emf/project/EMF_Project/en/index.html. 

http://www.niehs.nih.gov/health/assets/docs_a_e/cell-phone-june-2011.pdf
http://www.fda.gov/medicaldevices/newsevents/workshopsconferences/ucm199103.htm
http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm116340.htm
http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm116340.htm
http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm116340.htm
http://www.who.int/peh-emf/project/EMF_Project/en/index.html
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1. Exposure Limits 

218. Introduction.  As discussed above, since we adopted our exposure limits in 1996, ICNIRP 

has developed guidelines (supported by the WHO), IEEE has revised its standard, and NCRP continued to 

support its criteria as used by the Commission.  Similar to our present limits, the more recent limits are 

based on the avoidance of known adverse health effects.  The adjustments underlying these newer limits 

are primarily due to significant developments in dosimetry.  Also, several other exposure variables in the 

more recent standards more clearly specify various evaluation requirements, such as spatial averaging, 

spatial peak field limits, time averaging, overlapping frequency range for heating and shock effects, etc.  

While we recognize these developments, it is not clear that for the types of sources regulated by the 

Commission such details are essential beyond consideration in our non-regulatory informational materials 

(i.e., Bulletins).  While evaluation of compliance with our exposure limits appears at times to be 

increasingly more complex, because it is based on the straightforward restriction of time-averaged SAR 

up to 6 GHz, it can be well defined independently of advancements in technology.  Nonetheless, this 

Inquiry will be helpful to establish whether the present limits are insufficiently protective, appropriately 

protective, or overly restrictive. 

219. As an initial matter, while there has been increasing public discussion about the safety of 

wireless devices, to date organizations with expertise in the health field such as the FDA have not 

suggested that there is a basis for changing our standards or similar standards applied in other parts of the 

world.  As stated above, our purpose in opening this proceeding is to provide a forum for a full and 

transparent discussion to determine whether any action may be appropriate.  Accordingly, we ask 

generally whether our current standards should be modified in any way, notwithstanding the detailed 

discussion below.  We specifically solicit information on the scientific basis for such changes as well as 

the advantages and disadvantages and the associated costs of doing so.  In addition to seeking input from 

federal health and safety agencies and institutes, we solicit comment from national and international 

standards organizations (specifically including NCRP and IEEE) on the currency of their exposure limits 

and supporting documents in light of recent research and IARC’s announcement on its classification of 

RF fields.385 We note that IARC’s detailed monograph on this classification is not yet available, but may 

become available to inform our consideration during the course of this proceeding, and we invite parties 

to comment on this monograph if it is released during the comment period established for this Inquiry.  

Although IEEE Std 1528-2003, which we use to determine the compliance of devices such as cell phones 

intended to be used against the head, states that the mannequin in its measurement test setup “represents a 

conservative case for men, women, and children” alike,386 we specifically seek comment as to whether 

our current limits are appropriate as they relate to device use by children.387 

220. Partial-body and Whole-body averaging of exposure.  For localized SAR, both the 

ICNIRP and the newest IEEE standard limit exposure to 2.0 W/kg averaged over 10 grams of tissue as 

opposed to our existing localized SAR limit of 1.6 W/kg averaged over 1 gram.  However, the definitions 

of the 10-gram averaging volume differ slightly between ICNIRP and IEEE.  The ICNIRP guidelines 

specify an “averaging mass” over “any 10 g of contiguous tissue,” while IEEE Standard C95.1-2005 

specifies an averaging volume or mass over “any ten-grams of tissue in the shape of a cube.”  In contrast, 

for whole-body exposures in the frequency range between 100 kHz and 3 GHz, the ICNIRP and newest 

IEEE whole-body SAR limits, upon which MPEs are based in part, do not differ from our present 

 
385 See IARC Classifies Radiofrequency Electromagnetic Fields as Possibly Carcinogenic to Humans, 

http://www.iarc.fr/en/media-centre/pr/2011/pdfs/pr208_E.pdf. 

386 See IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in 

the Human Head from Wireless Communications Devices: Measurement Techniques, IEEE Std 1528-2003. 

387 See Wireless Substitution: Early Release of Estimates From the National Health Interview Survey, January–June 

2011, Blumberg, S. and Luke, J., U.S. Department of Health and Human Services, Centers for Disease Control and 

Prevention, National Center for Health Statistics, Figure 1, December 21, 2011. 

http://www.iarc.fr/en/media-centre/pr/2011/pdfs/pr208_E.pdf
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exposure limits.  Our MPE limits, in conjunction with spatial averaging, should reasonably be expected to 

ensure compliance with the local SAR, whole-body SAR and power density limits.388  SAR provides a 

clear primary metric for compliance below 6 GHz.  Power density is used as both a primary metric and 

MPE at higher frequencies above 6 GHz due to the shallow depth of penetration at these high frequencies.  

The purpose of using MPEs is to permit compliance measurements of more easily determined external 

fields without a body present.  Depending on the exposure criteria used internationally, SAR would be the 

metric between 100 kHz and upper frequencies varying from 3 to 10 GHz (the exact upper limit depends 

on the particular exposure standard being applied), while power density is the metric at higher 

frequencies.  Dosimetry is used to establish MPE values where SAR is primary.  Thus, differences in 

MPEs between the standards are primarily due to variations in dosimetric modeling.  We request 

comment on the significance, if any, of the differences between these standards.  For example, we request 

comment on whether using an averaging mass of 10 grams over a contiguous layer of tissue would yield a 

significantly different SAR value than that averaged over a 1-gram cube and whether that difference 

would be consistently higher or lower, particularly with enough consistency to be able to establish a 

definable relationship between the measurement methods. 

221. Averaging Area.  The NCRP criteria and our regulations do not specify an averaging area 

for power density or a spatial maximum power density limit, while both the ICNIRP guidelines and the 

IEEE standards specify a spatial maximum power density, at least at higher frequencies (e.g., between 3 

and 10 GHz) of 20 times the whole-body MPE limit, generally averaged over 1 cm2.  In addition, IEEE 

Std C95.1-2005 specifies frequency-dependent averaging areas for power density above 3 GHz.  As 

portable devices are developed for operation at higher frequencies, lack of clear definitions of spatial peak 

and spatially averaged power density in our limits may become more significant.  We invite comment on 

whether we should change or clarify spatial averaging requirements and spatial maximum power density 

limits, at least at higher frequencies, either in our rules limiting human exposure to RF energy or in our 

non-mandatory materials.  What are the advantages and disadvantages of any changes or clarifications, 

and would they be cost effective?  More generally, we seek comment on whole-body spatial averaging 

techniques, particularly as applied to children at any frequency.389   

222. Averaging Time.  While different time averaging periods are defined in the various 

exposure standards, all use time averaging to demonstrate compliance with both SAR and MPE limits.390  

These limits refer to a time-averaged SAR or power density, which may be determined over any interval 

equal to the time averaging period.  This averaging time is sometimes misinterpreted to imply a limit on 

cumulative exposure over long time periods, which is not the case.  None of these exposure standards 

considers exposure accumulation, since these standards are based on threshold thermal effects, where 

exposure below a threshold is assumed to cause no effect regardless of how long it lasts.  Averaging time 

only affects compliance determination where there is power variation during intervals shorter than the 

time averaging period and does not affect application of the limits over longer time periods.  Our 

exposure limits are intended for continuous exposure, that is, for indefinite time periods.  The limits may 

be applied generally without time averaging, where the limits listed (typically in tables) would then be 

considered continuous exposure limits.  While the averaging time for our exposure limits is six minutes 

for occupational and 30 minutes for general population exposure, the ICNIRP guidelines specify six 

minutes in both cases.  IEEE Std C95.1-2005 specifies six minutes for occupational and 30 minutes for 

general population exposure at frequencies between 3 MHz and 3 GHz.  We note that C95.1-2005 is more 

restrictive at lower and higher frequencies (i.e., shorter time averaging periods are specified above and 

below those frequency limits).  While the IEEE’s shorter time averaging periods at higher frequencies are 

more restrictive for avoiding short-term surface heating effects, the ICNIRP guidelines are likely also 

 
388 See para. 20 in the Order and Appendix H infra. 

389 See Appendix H infra. 

390 See para. 112 supra. 
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effective in avoiding these effects due to more restrictive limits in power density at these frequencies.  

Below 3 MHz, our MPE limits, extracted from the 1986 NCRP criteria, could allow a higher short-term 

exposure for the general population than for a short-term occupational exposure of the same duration 

when accounting for averaging times.  However, such scenarios are of limited practical importance given 

that such time averaging near fixed sources would not be applicable for the general population.  

Moreover, contact burns are the primary issue at such low frequencies and high fields, as discussed 

below.391  We invite comment on whether we should modify our time averaging periods.  If so, should we 

comport with recent standards activities?  Alternatively from a precautionary perspective, should we 

consider any potential risk due to long-term exposure as relevant to our time averaging periods, and if so, 

what scientific evidence supports this? 

223. In sections 2.1091(d)(2) and 2.1093(d)(5) of our existing rules, portable and mobile 

consumer devices may not use the 30-minute averaging time specified in section 1.1310.  However, 

“source-based” time averaging may be used for these consumer products based on inherent transmission 

properties of a device.  The rationale for restricting time averaging to “source-based” properties, provided 

in the 1996 Report and Order, was that “there is no control over usage of consumer devices,”392 thus 

usage of a certain percentage of a 30-minute time interval for a device with, for example, push-to-talk 

capabilities could not guarantee that the device would not be used for the entire 30-minute period.  Where 

the previous example would be an example of “behavior-based” time averaging,393 an example described 

in our existing rules where “source-based” time averaging is appropriate would be consideration of the 

inherent transmission duty-cycle in determining exposure from a device that employs a time-division 

multiple-access (TDMA) scheme.  Other examples of “behavior-based” time averaging include increasing 

the separation distance between an RF device and the body, or maintaining a certain angle between an 

antenna and the body, such that the directional properties of the antenna are used to reduce exposure.  

These “behavior-based” actions involving portable or mobile consumer devices may not be realistic 

expectations for users in circumstances where the device is intended to be near the body and usage time is 

not necessarily limited.  Since “source-based” averaging often involves consideration of transmit 

periodicity to determine the time interval over which to average at the maximum power achievable by the 

device, a 30-minute time averaging interval containing many identical periods at maximum power would 

result in the same average power as one period.  For “source-based” time averaging the time period for 

evaluation is less than 30 minutes.  Thus, if the periodicity of a device exceeds 30 minutes, then the 

largest “source-based” time averaging interval to be used for evaluation is 30 minutes.  Notwithstanding 

our current policy, we request comment on whether consumers would prefer to be given an informed 

choice to behave in such a manner that may result in somewhat exceeding the exposure limits. 

224. Peak Pulsed RF Fields.  The present Commission rules do not include limits on peak 

pulsed RF fields, and independent standard-setting bodies have adopted differing standards applicable to 

such fields.  The 1986 NCRP criteria state that “[t]he time averaging of and the limits on power densities 

and SARs as provided in the criteria in this report preclude circumstances in which excessive 

instantaneous peak power levels can occur.  There is, therefore, no need to specify a limit on peak power, 

as such.”394  However, these criteria also state that “[b]ecause limited data are available to establish the 

relation between the biological effects of CW and pulsed sources,”395 it is necessary to employ time 

averaging to ensure compliance.  The ICNIRP guidelines agree that “little information is available on the 

 
391See para. 225 infra. 

392 Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio frequency 

Radiation), 11 FCC Rcd 15123 (1996). 

393 See, e.g., para. 181 supra, for an analogy of “behavior-based” time averaging to fixed RF sources. 

394 NCRP Report No. 86, Section 17.4.8. 

395 NCRP Report No. 86, Section 17.4.1. 
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relation between biological effects and peak values of pulsed fields,” but it nonetheless set peak limits for 

the general public with an electric (E) field of approximately 130 volts per meter (V/m) at 100 kHz as its 

most restrictive reference level and a power density of 10,000 watts per square meter (W/m2) “as 

averaged over the pulse width” from 2 to 300 GHz as its least restrictive reference level.396  The IEEE Std 

C95.1-2005 states that “[f]or exposures to pulsed RF fields in the range of 100 kHz to 300 GHz, the peak 

(temporal) value of the MPE for the instantaneous peak E field is 100,000 V/m [power density 

~18,800,000 W/m2 averaged over a square pulse].”397  However, IEEE has taken the approach of limiting 

specific absorption by using variable averaging times to deal with short-term exposure.  Clearly, there is a 

lack of harmonization among these standards due to limited information about the biological effects of 

peak pulsed fields.  We request comment on whether we should adopt peak pulsed field limits for RF 

sources regulated by the Commission and, if so, what limits, if any, would be appropriate considering the 

costs and benefits of various approaches to this issue, including the possibility of maintaining our existing 

limits. 

225. Contact Currents.  Contact currents can be a safety issue in the vicinity of AM broadcast 

facilities.398  According to the ICNIRP guidelines, “[i]n the frequency range of about 100 kHz–110 MHz, 

shocks and burns can result either from an individual touching an ungrounded metal object that has 

acquired a charge in a field or from contact between a charged individual and a grounded metal object.”399  

Thus, the ICNIRP guidelines specify reference levels for contact and induced currents up to 110 MHz.  

RF fields create induced RF currents on electrically large metal structures in the vicinity of standard AM 

broadcast towers.  Commission rules limit direct human exposure near AM towers to about 600 V/m.  

However, large elevated conductive objects that are not effectively grounded in fields as low as 10 to 20 

V/m can cause an RF burn when touched.  Situations involving potential RF burns are typically 

discovered at construction sites within 300 meters of an existing high-power AM broadcast antenna.  RF 

burns have occurred at structures including cranes, water towers, bridges, metal roofs, steel support 

cables, inactive power lines, and ungrounded fences.  We are not aware of similar hazards near other 

transmitters operated by Commission licensees aside from those used by AM stations.  Considering the 

wavelengths necessary to induce significant currents on large objects, it is not expected that higher 

frequency RF sources would cause comparable problems, especially given the lack of complaints at these 

frequencies. 

226. In the Further Notice, we have already proposed placement of “DANGER” signs where 

immediate and serious injury would occur, such as making contact with an AM broadcast tower that has a 

high RF voltage at its base.400  We note that contact RF burns do not always result in serious injury.  RF 

burns due to induced currents may be minor (or associated with only a startle reaction) but are often 

 
396 See International Commission on Non-Ionizing Radiation Protection (ICNIRP), Guidelines for Limiting 

Exposure to time-Varying Electric and Magnetic Fields (1 Hz - 100 kHz), Health Physics 99(6):  818-836, 2010, 

Table 7, Notes 4 and 5, and Table 4, Note 3, “For frequencies up to 100 kHz, peak current density values can be 

obtained by multiplying the rms value by √2 (~1.414). For pulses of duration tp the equivalent frequency to apply in 

the basic restrictions should be calculated as f = 1/(2tp). Between 100 kHz and 10 MHz, peak values for the field 

strengths are obtained by interpolation from the 1.5-fold peak at 100 kHz to the 32-fold peak at 10 MHz. For 

frequencies exceeding 10 MHz it is suggested that the peak equivalent plane wave power density, as averaged over 

the pulse width does not exceed 1,000 times the Seq restrictions, or that the field strength does not exceed 32 times 

the field strength exposure levels given in the table.” 

397 IEEE Std C95.1-2005, Table 9, Note e. 

398 See, e.g., OSHA Safety Hazard Information Bulletin on Radiofrequency Radiation-caused Burns, September 5, 

1990, http://www.osha.gov/dts/hib/hib_data/hib19900905.html, which recognizes burns of this type, caused by AM 

radio, to be a “potentially serious hazard.” 

399 See footnote 377 supra. 

400 See para. 196 supra. 

http://www.osha.gov/dts/hib/hib_data/hib19900905.html
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unacceptable to workers, may delay construction projects, and may place unexpected burdens on the 

contractor who must navigate around an unfamiliar hazard.  Here, we seek to expand upon our proposal in 

the Further Notice by requesting comment on the appropriate Commission’s strategy to promote 

awareness for construction and maintenance project contractors and planners where the potential for 

contact RF burns, whether serious or minor, could occur.  For example, would it be beneficial for the 

Commission to provide publicly available maps showing areas where electric fields exceed 10 V/m from 

AM broadcast stations?  If so, we invite comment as to whether AM broadcast stations currently have this 

information and, if not, to explain the impact of collecting this information and making it available to the 

Commission.  How much time should be required to do so and what would be the costs and benefits? 

227. Generally, Commission involvement in RF contact burn cases has been limited to 

providing technical advice on mitigation strategies and emphasizing cooperation between the broadcaster 

and the affected person(s).  Historically, the broadcaster and the affected party (usually a construction 

contractor) both have an interest in mitigation because, aside from the question of safety regarding contact 

RF burns, the radiation pattern of the AM broadcast station may be disturbed by nearby construction.401  

We note that only the field and not the burn hazard existed before a structure was placed in the field.  It is 

neither the field nor the structure alone, but the combination of the two that causes the problem.  The AM 

station may be a long-standing facility, while recent development has generated the construction nearby.  

We seek comment on whether the cost of dealing with this issue when it arises should be the 

responsibility of the station, the affected party, or both.  We also seek comment as to whether the 

Commission is the appropriate body to address this issue. 

228. In section 1.1310 of our rules, we state that our MPE limits are based in part on Section 

4.1 of ANSI/IEEE Std C95.1-1992 (IEEE Std C95.1-1991), which includes not only field strength and 

power density limits, but also induced and contact current limits.  The limits for induced and contact 

currents were updated in the latest IEEE Std C95.1-2005 between 3 kHz and 110 MHz, where induced 

current is limited to considering conditions (impedance) in the human body for both feet and one foot on 

the ground and contact current is divided into both grasp and touch contact to protect against RF shock 

and burn hazards.  In addition to induced and contact current, IEEE Std C95.1-2005 also specifies a limit 

for contact voltage to protect against RF burns.  We explicitly adopted only the field strength and power 

density limits of Section 4.1, opting not to include induced and contact current limits mainly due to the 

difficulty of measurement standardization at that time.402  Specifically, in our 1996 Report and Order we 

stated that, “[a]lthough we are not adopting limits for induced and contact currents in this proceeding, we 

recognize the desirability for limits to be adopted in the future, particularly if more accurate measuring 

instruments become available.  Accordingly, we will continue to monitor the issues raised in this 

proceeding with respect to induced and contact currents, and we may revisit this issue and issue a specific 

proposal for controlling such exposures.”403  In addition, there are practical difficulties with routine 

evaluation of contact currents because of the unpredictable nature of interactions between fields and 

various structures in the environment.  While contact burns are a universally recognized hazard of 

variable severity, adoption of numerical limits on contact RF currents over a broad frequency range may 

not be effective in avoiding situations where burns actually occur.  We request comment on the 

feasibility, efficacy, and burden of contact current limits versus other, perhaps informational, approaches 

such as mapping.404 

 
401 See 47 CFR §§ 22.371, 27.63, and 73.1692. 

402 See Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio 

frequency Radiation), 11 FCC Rcd 15123 (1996), paras. 130 through 151. 

403 Report and Order in ET Docket 93-62 (Guidelines for Evaluating the Environmental Effects of Radio frequency 

Radiation), 11 FCC Rcd 15123 (1996). 

404 See para. 226 supra. 
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229. Frequency Range.  The 1979 Inquiry405 opened discussion of exposure limits over the 0 

to 300 GHz frequency range, but the limits eventually adopted in 1996 included only frequencies between 

100 kHz and 100 GHz as this was the extent of the frequency scope of the standards we adopted and there 

were few sources of considerable significance outside of this scope at that time.406  The IEEE and ICNIRP 

guidelines also encompass the frequency range between 0 and 300 GHz.  Given that this Inquiry, 

analogous to the prior 1979 Inquiry, considers exposure from RF sources included in the frequency range 

from 0 to 300 GHz, we request comment on whether, in addition to the limits already established for RF 

fields between 100 kHz and 100 GHz, we should also explore actions to control exposure outside of this 

frequency range (e.g., in the range between 0 and 100 kHz and/or 100 and 300 GHz) due to sources 

authorized by the Commission.  We note that some wireless inductive chargers operate at frequencies 

below our current frequency scope, and all terahertz (THz) sources operate at frequencies above our 

current frequency scope.  We also request comment on whether explicitly controlling exposure in these 

additional frequency ranges may have a broader impact on or be in conflict with our rules and what the 

relative costs and benefits would be.  Currently, our frequency range is applied through the use of SAR 

between 100 kHz and 6 GHz and MPE between 300 kHz and 100 GHz.  We note that below 100 kHz (for 

SAR) or below 300 kHz (for MPE), as well as above 100 GHz (for MPE), there are still general 

compliance obligations under sections 1.1307(c) and (d) for sources regulated by the Commission.   

230. Conductive Implanted Objects.  Electrically conductive objects in or on the body may 

interact with sources of RF energy in ways that are not easily predicted.  Examples of conductive objects 

in the body include implanted metallic objects.  Examples of conductive objects on the body include 

eyeglasses, jewelry, or metallic accessories.  We seek comment on whether the present volume-averaged 

SAR limits are protective for the more localized SAR that may occur near the tip of a conductive object 

such as the end of an implanted wire.  In general, we seek comment on whether high levels of RF 

exposure may cause internal thermal injury at the site of conductive implants.407  Commenters are 

specifically advised to provide scientific research or analysis to support their arguments and to propose 

practical and effective regulatory responses for any such assertion, and we seek comment on the costs and 

benefits of any such approach. 

2. Consumer Information 

231. The Commission has continually provided information to the general public regarding the 

potential hazards of radiofrequency electromagnetic fields.408  The information provided regarding RF 

safety includes the Commission’s Office of Engineering and Technology (OET) Bulletins 56 and 65 (and 

their Supplements),409 the Local Official’s Guide,410 the Consumer and Governmental Affairs Bureau 

(CGB) Consumer Guides,411 and other information (including links to external resources) on our 

 
405 See 1979 Inquiry, Gen. Docket 79-144, 72 FCC 2d 482 (1979). 

406 See United States Frequency Allocations: The Radio Spectrum, U.S. Department of Commerce, National 

Telecommunications and Information Administration (NTIA) Office of Spectrum Management, October 2003.  In 

particular, see the allocations between 9 kHz and 100 kHz. 

407 See Virtanen, H., et. al, Interaction of Radio Frequency Electromagnetic Fields and Passive Metallic Implants – 

A Brief Review, Bioelectromagnetics, 27:431-439, 2006, and Crouzier D, et. al., Risk assessment of electromagnetic 

fields exposure with metallic orthopedic implants: A cadaveric study, Journal of Orthopaedics & Traumatology: 

Surgery & Research, 25 Jan 2012 [Epub ahead of print]. 

408 See FCC OET Bulletin 56, Questions and Answers about Biological Effects and Potential Hazards of 

Radiofrequency Electromagnetic Fields, Fourth Edition, August 1999. 

409 See http://www.fcc.gov/oet/info/documents/bulletins/. 

410 A Local Government Official’s Guide to Transmitting Antenna RF Emission Safety: Rules, Procedures, and 

Practical Guidance (June 2, 2000) (“Local Official’s Guide”). 

411 See http://www.fcc.gov/cgb/information_directory.html. 

http://www.fcc.gov/oet/info/documents/bulletins/
http://www.fcc.gov/cgb/information_directory.html
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website.412  OET Bulletin 56 was designed to answer general non-technical questions about biological 

effects of RF fields and explain our exposure limits, and OET Bulletin 65 is intended to be a technical 

document with supplements designed to provide practical guidance on determining compliance with the 

Commission’s exposure limits.  In contrast to the general information provided in OET Bulletin 56, CGB 

FCC Consumer Guides provide information on specific topics on which the Commission has received 

numerous inquiries, such as cellular base stations, mobile antennas, wireless devices, and specific 

absorption rate (SAR).413  The Local Official’s Guide provides a framework for local and state 

governments and wireless service providers to cooperate in the determination of compliance with the 

Commission’s RF exposure limits.  We request comment on what additional information should be 

provided to consumers and in what format to assist in making decisions about reducing exposure.414  We 

also specifically seek comment on how we can ensure that such information is presented in formats that 

are accessible to people with disabilities. 

232. We continue to receive inquiries on various subjects related to RF exposure, particularly 

as infrastructure is deployed to support new wireless technologies.  Some of those inquirers perceive 

deployment of fixed transmitters to support a wireless network as an action that may affect them 

involuntarily (as opposed to use of a cell phone, which is a voluntary activity and exposure).  For 

example, even though exposures generated by fixed wireless base stations (and fixed RF sources in 

general) are typically orders of magnitude less than those from cell phones and other portable devices 

(due to proximity), exposures due to fixed RF sources are both involuntary and long-term.  However, 

even if continuous exposure is assumed from wireless base stations, the total energy absorbed from a 

nearby base station is typically much less on average than that due to using a cell phone.  We seek 

comment on what additional information we should develop relating to exposures from common fixed 

sources. 

233. Several general strategies are available for users of portable devices that want to reduce 

their exposure.  While increasing distance from the device and decreasing time of use are obvious actions 

to reduce exposure, the benefits of other strategies are not immediately obvious and could be subject to 

significant research to determine whether they may be effective.  For example, factors such as power 

control (e.g., the relationships of indicated signal level (“bars”), geographic location, and network 

technologies to SAR),415 modulation, low frequency fields, headset use, texting instead of talking, device 

antenna location, etc., could all affect exposure, but whether exposure awareness and control of these 

factors can reduce exposure may depend on many variables.  Some aftermarket products, such as small 

patches or shields,416 whether conductive or not, could either have no effect on exposure or could affect 

exposure in an unpredictable manner, with the possibility of increasing exposure given certain 

conditions.417  

 
412 See http://www.fcc.gov/oet/rfsafety/ and http://www.fcc.gov/oet/rfsafety/rf-faqs.html#Q28. 

413 See http://www.fcc.gov/cgb/consumerfacts/mobilephone.html. 

414 e.g., Switzerland’s approach: http://www.bag.admin.ch/themen/strahlung/00053/index.html?lang=en and 

http://www.bafu.admin.ch/publikationen/publikation/00686/index.html?lang=en. 

415 See Journal of Exposure Science and Environmental Epidemiology, Measured Radiofrequency Exposure During 

Various Mobile-Phone Use Scenarios, Kelsh, M., et. al., pp. 1–12, 16 June 2010; doi:10.1038/jes.2010.12. 

416 See Bioelectromagnetics, Testing the Effectiveness of Small Radiation Shields for Mobile Phones, Oliver, J., et. 

al., 24:66 – 69, 2003.   Also see Federal Trade Commission, Listen Up: Tips to Help Avoid Cell Phone Radiation 

Scams, http://www.ftc.gov/bcp/edu/pubs/consumer/alerts/alt109.shtm, September 2011. 

417 See Schweizerische Eidgenossenschaft, Topics – Radiation, Radioactivity and Sound – Electromagnetic Fields – 

EMF Fact Sheets – Mobile Phones, that states “[b]e wary of radiation shields and other such protective devices that 

are claimed to limit exposure to radiation. They may reduce the connection quality and therefore force the phone to 

transmit at a higher output power.” 

http://www.bag.admin.ch/themen/strahlung/00053/00673/04265/index.html?lang=en. 

http://www.fcc.gov/oet/rfsafety/
http://www.fcc.gov/oet/rfsafety/rf-faqs.html#Q28
http://www.fcc.gov/cgb/consumerfacts/mobilephone.html
http://www.bag.admin.ch/themen/strahlung/00053/index.html?lang=en
http://www.bafu.admin.ch/publikationen/publikation/00686/index.html?lang=en
http://www.ftc.gov/bcp/edu/pubs/consumer/alerts/alt109.shtm
http://www.bag.admin.ch/themen/strahlung/00053/00673/04265/index.html?lang=en
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234. The Consumers Union suggests that the Commission “mandate that the SAR information 

included with phones be more consistent.”418  We agree that there is inconsistency in the supplemental 

information voluntarily provided in the manuals provided with portable and mobile devices.  We also note 

that for a variety of reasons, the maximum SAR value that is normally supplied is not necessarily a 

reliable indicator of typical exposure and may not be useful for comparing different devices.  For 

example, the SAR values are obtained based on the maximum power of the device, but the amount of 

time the device operates at maximum power may depend on the network and typical usage conditions.   

Furthermore, many devices today include multiple radios, each one of which has a different SAR rating, 

which could easily be confusing to consumers.  Moreover, SAR varies with different phone positions, and 

so the same phone may result in varying levels of RF absorption depending on how the phone is used.  

We request comment on whether the Commission should consistently require either disclosure of the 

maximum SAR value or other more reliable exposure data in a standard format, perhaps in manuals, at 

point-of-sale, or on a website. 

235. Information on the SAR of a particular device is available from the Commission’s 

website if an individual knows the FCC ID, which is printed on every device.  We recognize that it is not 

always easy for some to access the SAR information, because the FCC ID is not tied to the model number 

or marketing name of the device, and there may be multiple records for each FCC ID, potentially creating 

confusion.  Given that private organizations have already linked FCC IDs to device model numbers, we 

request comment on whether the Commission should also take actions that would better enable 

consumers to correlate  the make and model number of their device to an FCC ID.419  If so, how could this 

be accomplished and what would be the impact on industry?  We request comment in general on the 

information discussed that would be most useful to provide precautionary guidance to consumers.420 

3. Exposure Reduction Policies 

236. The Commission has a responsibility to “provide a proper balance between the need to 

protect the public and workers from exposure to potentially harmful RF electromagnetic fields and the 

requirement that industry be allowed to provide telecommunications services to the public in the most 

efficient and practical manner possible.”421  The intent of our exposure limits is to provide a cap that both 

protects the public based on scientific consensus and allows for efficient and practical implementation of 

wireless services.  The present Commission exposure limit is a “bright-line rule.”  That is, so long as 

exposure levels are below a specified limit value, there is no requirement to further reduce exposure.  The 

limit is readily justified when it is based on known adverse health effects having a well-defined threshold, 

and the limit includes prudent additional safety factors (e.g., setting the limit significantly below the 

threshold where known adverse health effects may begin to occur). Our current RF exposure guidelines 

are an example of such regulation, including a significant “safety” factor, whereby the exposure limits are 

set at a level on the order of 50 times below the level at which adverse biological effects have been 

observed in laboratory animals as a result of tissue heating resulting from RF exposure.  This “safety” 

factor can well accommodate a variety of variables such as different physical characteristics and 

individual sensitivities – and even the potential for exposures to occur in excess of our limits without 

posing a health hazard to humans. 

237. Despite this conservative bright-line limit, there has been discussion of going even 

further to guard against the possibility of risks from non-thermal biological effects, even though such 

 
418 See Consumer Reports, How Risky is Cell-Phone Radiation?, p. 31, January 2011. 

419 See, e.g., http://reviews.cnet.com/cell-phone-radiation-levels/. 

420 See para. 240 infra. 

421 Second Memorandum Opinion and Order and Notice of Proposed Rule Making in ET Docket 93-62, 12 FCC 

Rcd 13494 (1997), para. 2. 

http://reviews.cnet.com/cell-phone-radiation-levels/
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risks have not been established by scientific research.  As such, some parties have suggested measures of 

“prudent avoidance”422 – undertaking only those avoidance activities which carry modest costs.  For 

example, New Zealand has not set a specific precautionary environmental limit beyond its adoption of the 

ICNIRP guidelines, opting instead to minimize, “as appropriate, RF exposure which is unnecessary or 

incidental to achievement of service objectives or process requirements, provided that this can be readily 

achieved at modest expense.”423  However, the environmental exposure levels from fixed transmitters, 

such as broadcast facilities and cellular base stations, are normally not only far below the MPE limit, but 

also well below exposure from a portable device such as a cell phone.  Thus, the adoption and 

enforcement of considerably more restrictive MPE limits might have little, or no, practical effect under 

most environmental exposure scenarios, but may significantly increase infrastructure costs which would 

ultimately be paid by consumers.  Nonetheless, some countries have implemented extra “precautionary” 

environmental limits for fixed transmitters far below the prevailing scientifically-based values, sometimes 

limited to specific locations.424  The SAR limits for portable devices, however, have not been 

correspondingly reduced by these considerations because of various practical limitations on device 

design.  

238. In this regard, we stress that while we must be cognizant of and considerate of other 

countries’ standards or agencies’ activities or recommendations, we would be guided by them only to the 

extent we would have confidence in the research, analysis, and principles upon which they are based, as 

well as the tangible benefits they would provide.  Additionally, the concept of “prudent avoidance” 

encourages a balance between exposure reduction and cost.  Imposing additional precautionary 

restrictions on device design and/or on the siting of fixed transmitting facilities to reduce exposure may 

entail significant costs that licensees and equipment manufacturers would need to consider when 

developing communications systems or designing equipment.  Nevertheless, we note, some jurisdictions 

have adopted precautionary restrictions or comparable requirements.  For example, the California Public 

Utilities Commission requires utility companies to allocate a small percentage of total project cost to ELF 

field exposure reduction actions during power line construction.425  We request comment on whether any 

general technical approach to reduce exposure below our limits in some situations is appropriate or 

feasible, particularly in cases in which there is no specific quantitative goal for improvement. 

239. There are natural trade-offs that come into play when considering extra precautionary 

aspects of system design.  For example, increased antenna height tends to reduce exposure levels nearby 

at ground level, but taller towers may increase cost, may possibly have a greater environmental impact,426 

 
422 See U.S. Congress, Office of Technology Assessment, Biological Effects of Power Frequency Electric & 

Magnetic Fields—Background Paper, OTA-BP-E-53, May 1989. 

423 See Ministry for the Environment / Ministry of Health, New Zealand, National Guidelines for Managing the 

Effects of Radiofrequency Transmitters, Page 24, December 2000, http://www.mfe.govt.nz/publications/rma/radio-

freq-guidelines-dec00.html. 

424 As examples of precautionary environmental limits, according to http://www.who.int/docstore/peh-

emf/EMFStandards/who-0102/Worldmap5.htm, Switzerland has “installation limit values” between 3 and 8.5 V/m; 

and Italy has “attention values” and “quality goals” of 6 V/m (according to a translation by Dr. Paolo Vecchia), 

which are more restrictive than ICNIRP guidelines (ICNIRP limits are as low as 28 V/m in the 10 to 400 MHz 

frequency range).  India has recently (November 2011) set its base station exposure limit to 1/10th of ICNIRP 

guidelines.  Additionally, Russia has a general public electric field strength limit down to 3 V/m (in the 30 to 300 

MHz frequency range). 

425 See California Public Utilities Commission, Order Instituting Investigation on the Commission's Own Motion to 

Develop Policies and Procedures for Addressing the Potential Health Effects of Electric and Magnetic Fields of 

Utility Facilities, Decision No. 93-11-013, Investigation No. 91-01-012, (Filed January 15, 1991), 1993 Cal. PUC 

LEXIS 844; 52 CPUC2d 1, November 2, 1993. 

426 See Final Programmatic Environmental Assessment for the Antenna Structure Registration Program, released 

March 13, 2012, at 7-1, http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0313/DOC-312921A1.pdf 

(continued….) 

http://www.mfe.govt.nz/publications/rma/radio-freq-guidelines-dec00.html
http://www.mfe.govt.nz/publications/rma/radio-freq-guidelines-dec00.html
http://www.who.int/docstore/peh-emf/EMFStandards/who-0102/Worldmap5.htm
http://www.who.int/docstore/peh-emf/EMFStandards/who-0102/Worldmap5.htm
http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0313/DOC-312921A1.pdf
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and may be inconsistent with community zoning goals.427  In addition, higher mounting of antennas could 

negatively impact system architecture, constraining the provision of service.  Local efforts to avoid 

placement of fixed wireless base stations in particular areas can unintentionally result in increased 

exposure to users of portable devices within those areas where personal portable devices would transmit 

using greater power in order to communicate with distant base stations, thus increasing the RF emissions 

and consequent exposure from the device itself.  Finally, distributed antenna systems (DAS) can offer 

more advanced services from multiple carriers with a single physical network of less visually intrusive 

lower profile antenna installations and may likely reduce exposure to device users, but we seek comment 

on whether such installations reduce or increase environmental exposures.  

240. Given the complexity of the information on research regarding non-thermal biological 

effects, taking extra precautions in this area may fundamentally be qualitative and may not be well-served 

by the adoption of lower specific exposure limits without any known, underlying biological mechanism.  

Additionally, adoption of extra precautionary measures may have the unintended consequence of 

“opposition to progress and the refusal of innovation, ever greater bureaucracy,… [and] increased anxiety 

in the population.”428  Nevertheless, we invite comment as to whether precautionary measures may be 

appropriate for certain locations which would not affect the enforceability of our existing exposure limits, 

as well as any analytical justification for such measures.  Parties advocating such measures should suggest 

specific situations in which more restrictive limits (and corresponding thresholds) or alternative 

requirements should be applied, and provide their scientific basis and substantive information as to the 

tangible benefits and corresponding costs.  If such action were taken, we solicit views as to whether it 

should it be applied only prospectively or also to existing situations, and if so, what would be the impact 

on existing systems in terms of costs and performance and what period of time should be afforded for 

compliance? 

241. We seek comment on the possibility that there may be other precautionary measures not 

involving reduction of time-averaged SAR that could possibly reduce potential risk, without necessarily 

assuming that such risks are known.  For example, such precautionary measures could include limitations 

on characteristics that have little or no impact on performance, such as ELF fields, peak pulsed RF fields, 

or modulation.  We request comment on what aspects of extra precautionary measures could be effective, 

what aspects may be counterproductive or unnecessary, and what other extra precautionary measures 

could be efficiently and practically implemented at modest cost.   

242. We significantly note that extra precautionary efforts by national authorities to reduce 

exposure below recognized scientifically-based limits is considered by the WHO to be unnecessary but 

acceptable so long as such efforts do not undermine exposure limits based on known adverse effects.429  

Along these lines, we note that although the Commission supplies information to consumers on methods 

to reduce exposure from cell phones, it has also stated that it does not endorse the need for nor set a target 

value for exposure reduction, and we seek comment on whether these policies are appropriate.  We also 

observe that the FDA has stated that, “available scientific evidence—including World Health 
(Continued from previous page)   

and http://www.fcc.gov/pea.  See also 47 C.F.R. § 1.1307(a).  For example, towers could be located in a wilderness 

area or a flood plain. 

427 According to Section 332(c)(7)(B)(iv) of the Communications Act of 1934, as amended, “[n]o State or local 

government or instrumentality thereof may regulate the placement, construction, and modification of personal 

wireless service facilities on the basis of the environmental effects of radio frequency emissions to the extent that 

such facilities comply with the Commission’s regulations concerning such emissions.” 

428 See Tubiana M., Centre Antoine Béclère, Faculté de Médecine, Paris, [Conclusions. The Precautionary 

Principle: Its Advantages and Risks] [Abstract Only], Bull Acad Natl Med. 2000; 184(5):969-93, 

http://www.ncbi.nlm.nih.gov/pubmed/11077719. 

429 See World Health Organization (WHO), Model Legislation for Electromagnetic Fields Protection, 

Articles 2.1, 7.4 and 7.5, 2006, ISBN 978 92 4 159432 5, http://www.who.int/peh-

emf/standards/EMF_model_legislation_2007.pdf 

http://www.fcc.gov/pea
http://www.ncbi.nlm.nih.gov/pubmed/11077719
http://www.who.int/peh-emf/standards/EMF_model_legislation_2007.pdf
http://www.who.int/peh-emf/standards/EMF_model_legislation_2007.pdf
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Organization (WHO) findings released May 17, 2010—shows no increased health risk due to 

radiofrequency (RF) energy, a form of electromagnetic radiation that is emitted by cell phones.”430  At the 

same time, the FDA has stated that “[a]lthough the existing scientific data do not justify FDA regulatory 

actions, FDA has urged the cell phone industry to take a number of steps, including … [d]esign[ing] cell 

phones in a way that minimizes any RF exposure to the user.”431  We seek information on other similar 

hortatory efforts and comment on the utility and propriety of such messaging as part of this Commission’s 

regulatory regime. 

243. While we may not take further action related to the regulatory concepts discussed here, 

we request comment on the financial impact and the introduction of regulatory uncertainty due to any 

initiative to minimize exposure beyond scientifically-established specific limits.  

4. Evaluation 

244. Evaluation is a rapidly evolving area, keeping pace with technological changes, that is 

most effectively guided by good engineering practice rather than specific regulations.  As noted above, 

we use the term “evaluation” to mean the determination of compliance with our exposure limits by 

measurement or computation.432  Evaluation is objectively verifiable in principle, even when various 

methods are used.  However, engineering decisions or assumptions are sometimes required based on 

limited information.  These assumptions are generally argued to be conservative, but verification of these 

assumptions is not always straightforward.  On occasion, some prior presumably conservative assumption 

is later found to be questionable and warrants further analysis.  While non-mandatory evaluation 

techniques are referenced and reflected in our OET Bulletins and in the FCC Laboratory Knowledge 

Database (KDB), development of them is the result of international engineering efforts by standards 

setting groups of the IEEE and International Electrotechnical Commission (IEC) and is generally self-

correcting as information and analysis becomes more readily available.  These are often dosimetric issues 

that can be resolved by our reliance on SAR as a primary metric for compliance.  However, SAR 

measurement and modeling methods themselves are complex and continue to evolve to achieve greater 

accuracy.  In particular, SAR evaluation for portable devices (e.g., cell phones) has been a significant 

undertaking and standards development in this area is a continuous process. 

245. Except for the extremities, our SAR limits for the general public are 0.08 W/kg, as 

averaged over the whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of 

tissue (defined as a tissue volume in the shape of a cube) and refer to continuous exposure over time.  

Evaluation with respect to the SAR limits “must demonstrate compliance with both the whole-body and 

peak spatial-average limits using technically supportable methods and exposure conditions in advance of 

authorization (licensing or equipment certification) and in a manner that permits independent 

assessment.”433  While these regulations refer to a cube of tissue, measurement standards have used 

simplified adult human models, and computational methods may be subject to errors where modeling 

requirements are not standardized.  Most evaluations submitted to the Commission are based on 

 

.430 See U.S. Food and Drug Administration, No Evidence Linking Cell Phone Use to Risk of Brain Tumors, 

http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm212273.htm. 

431 See U.S. Food and Drug Administration, Radiation-Emitting Products – Cell Phones – Research, 

http://www.fda.gov/Radiation-

EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm11633

5.htm. 

432 See para. 18 supra. 

433 See the final rules, § 1.1310, in Appendix A infra. 

http://www.fda.gov/ForConsumers/ConsumerUpdates/ucm212273.htm
http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm116335.htm
http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm116335.htm
http://www.fda.gov/Radiation-EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm116335.htm
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measurement using the standardized specific anthropomorphic mannequin (SAM).434  The SAM does not 

model children, tissue layers, or a hand holding the device but SAM was designed to be conservative 

relative to these factors.435  Computational standards can in principle more realistically model a range of 

variables not present using mannequins.  Various numerical models of humans (both male and female of 

different age groups) have been developed, and presumably CAD models of devices can also be made 

available.  However, using this information to produce accurate and practical computational models for 

individual devices to evaluate SAR on a routine basis may not be ideal for all situations.  Since it is not 

possible to measure the SAR in a 1-gram cube of tissue within the head of a real human being, and given 

that each human being is different, we request comment on the pros and cons of measurement versus 

computation, as well as standardization of human models in general, and the significance of these issues 

in comparison with procedures that have already been standardized.  We recognize that a measurement 

model is standardized by IEEE with the SAM for the head and a flat model for the body; however we 

seek comment on whether computation should use the same modeling and test configurations as used for 

measurement to maintain consistency of results and/or whether more complex human models should be 

used for computation. 

246. As we have established in the Order adopted supra,436 both whole-body and localized 

SAR are primary metrics for compliance in the frequency range from 100 kHz to 6 GHz for exposure.  

Other than in the area of portable devices, development of standard procedures for SAR evaluation is 

more limited.  While we generally state that we require appropriate practices using technically 

supportable methods for all cases, because of the lack of standard procedures, we request comment on 

how SAR evaluation methods should be supported for fixed and mobile RF sources.  We also realize that 

there may be limitations with any approach to evaluation of SAR due to fixed RF sources, and that the 

existing MPE limits may not ensure SAR compliance in all cases, in particular where whole-body spatial 

averaging is used.437  While this dosimetric issue may be resolved in newer versions of standards, we 

mention it here because of its close connection with evaluation using SAR.  We request information to 

address these issues.  Since no OET Bulletin 65 supplement has yet focused on measurement procedures 

(or SAR evaluation) near fixed RF sources, we request comment on whether we should develop a future 

technical supplement to OET Bulletin 65 for fixed evaluation including SAR recognizing the 

development of the IEC 62232 base station standard.438 

247. OET Bulletin 65 (including its Supplements) is not mandatory.  Rather, the Bulletins 

provide non-binding policy statements on the procedures available for demonstrating compliance with the 

RF safety rules.  We seek comment as to whether some material in the KDB that should be made 

mandatory, or in other words, is more appropriately included in the rules so that they would become 

enforceable requirements.  We have already proposed this for some material in the Further Notice.  In 

 
434 The standard procedure for measurement evaluation involves a specific anthropomorphic mannequin (SAM) in 

accord with IEEE Std 1528-2003.  The SAM is based on a simplified adult human head model with uniform 

dielectric properties.  When a portable device is held to the SAM head during evaluation, a plastic pinna spacer is 

used to simulate the separation distance from the head caused by the pinna, but without a model of the hand.  See 

Douglas, M. G., et. al., Hand Phantom Models for the Assessment of SAR in the Head from Cellular Telephones, 

Asia-Pacific Symposium on Electromagnetic Compatibility (APEMC), 12-16 April 2010, pp. 385 – 388. 

435 See para. 219 supra. 

436 Report and Order, in ET Docket 03-137. 

437 See Kühn, S., et. al., Assessment of Induced Radio-Frequency Electromagnetic Fields in Various Anatomical 

Human Body Models, Phys. Med. Biol. 54 875–890, 2009. 

438 See International Electrotecnical Commission, Determination of RF field strength and SAR in the vicinity of 

radiocommunication base stations for the purpose of evaluating human exposure, 62232 ed. 1.0, TC/SC 106, 2011, 

http://www.iec.ch/. 

javascript:doHTTPGetLayer('PrintDetail','45152');
http://www.iec.ch/
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addition to the proposed retirement of Supplement C and its replacement by the KDB,439 we will review 

the scope of remaining OET Bulletins 56 and 65 to determine whether any suggestions remaining in those 

bulletins should be removed, and included in a future Notice of Proposed Rulemaking to consider making 

them mandatory.  We ask interested parties for suggestions for changes to these documents. 

5. Proximity Restriction and Disclosure Requirements for Portable RF Sources 

248. Since 2001, Supplement C of OET Bulletin 65, Edition 01-01, (Supplement C)440 has 

recommended maintaining a body-worn441 device separation distance up to 2.5 cm (about one inch) 

during testing of consumer portable devices,442 since accessories such as holsters would normally be used 

to wear devices on the body and maintain this distance.  Note that, in contrast to the body-worn testing 

configuration, for consumer portable devices intended to be held against the head during normal use, the 

device must be placed directly against a head mannequin during testing.443  Manufacturers have been 

encouraged since 2001 to include information in device manuals to make consumers aware of the need to 

maintain the body-worn distance – by using appropriate accessories if they want to ensure that their actual 

exposure does not exceed the SAR measurement obtained during testing.  The testing data for body-worn 

configurations would not be applicable to situations in which a consumer disregards this information on 

separation distance and maintains a device closer to the body than the distance at which it is tested.  In 

such situations, it could be possible that exposure in excess of our limits might result, but only with the 

device transmitting continuously and at maximum power – such as might happen during a call with a 

headset and the phone in a user’s pocket at the fringe of a reception area. 

249. Handsets and wireless technologies have evolved significantly since the release of 

Supplement C.  Body-worn accessories such as holsters have become a matter of consumer choice and are 

not always supplied with the device.  The availability of low power Bluetooth headsets has enabled cell 

phones to be used away from the head, which may reduce exposure to the head.  However, because 

today’s cell phones are smaller and typically have no external antenna, the phone may be placed in a shirt 

or pants pocket against the body without the consumer appreciating that it is still transmitting.  Handsets 

may also include wireless router functions that require simultaneous transmission of multiple transmitters 

to support unattended body-worn operations where, unlike with a traditional voice call, users are unaware 

that transmissions are occurring.  With the introduction of LTE technologies (4G), handsets are operating 

with multiple higher-output power transmitters, which enable simultaneous voice and data connections in 

both next-to-ear and body-worn use configurations. 

250. As devices have continued to evolve, so too have our policies.  Portable devices must 

comply with the localized SAR limits as they are normally used.   In fact, we have established evaluation 

procedures for newer technologies with reduced body-worn separation distances as small as 0.5 

 
439 See para. 174 supra. 

440 The Commission plans to retire the usage of OET Bulletin 65 Supplement C.  See para. 174 supra.  However, we 

provide this reference as a reflection on its past policy and as a rationale for this discussion herein. 

441 The term “body-worn” refers to circumstances where portable devices are physically worn against the body, 

which corresponds to SAR testing procedures using a flat body model.  Examples of a body-worn usage 

configuration include operation using a headset while the device is in a pocket, holster, or clip.  Thus, usage with the 

device held against the head (i.e., held to the ear) is not considered body-worn, and compliance with the SAR limits 

are established using a special head mannequin with a simulated plastic pinna (outer ear). 

442 Portable devices are designed to be used within 20 centimeters of the user are the subject of this section.  For 

mobile consumer devices where the a separation distance of at least 20 cm is normally maintained, we will continue 

to allow awareness of exposure from devices to be accomplished by the use of advisory labels and by providing 

users with information concerning minimum separation distances from transmitting structures and proper 

installation of antennas, as established in the Order adopted supra, in ET Docket 03-137. 

443 See footnotes 434 and 441 supra.  See also footnote 447 infra. 
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centimeters.444  Manufacturers have achieved compliance using various methods.  Some have used 

proximity sensors to reduce power when close to the body of the user, although device power reduction in 

general may degrade performance.  Others have simply reduced the power of the device or changed its 

design.   The manual should include operating instructions and advisory statements so that users are 

aware of the body-worn operating requirements for RF exposure compliance. This allows users to make 

informed decisions on the type of body-worn accessories and operating configurations that are 

appropriate for the device.445 

251. Commission calculations similar to those in Appendix D suggest that some devices may 

not be compliant with our exposure limits without the use of some spacer to maintain a separation 

distance when body-worn,446 although this conclusion is not verifiable for individual devices since a test 

without a spacer has not been routinely performed during the body-worn testing for equipment 

authorization.  Yet, we have no evidence that this poses any significant health risk.  Commission rules 

specify a pass/fail criterion for SAR evaluation and equipment authorization.  However, exceeding the 

SAR limit does not necessarily imply unsafe operation, nor do lower SAR quantities imply “safer” 

operation.  The limits were set with a large safety factor, to be well below a threshold for unacceptable 

rises in tissue temperature.  As a result, exposure well above the specified SAR limit should not create an 

unsafe condition.  We note that, even if a device is tested without a spacer, there are already certain 

separations built into the SAR test setup, such as the thickness of the mannequin shell, the thickness of 

the device exterior case, etc., so we seek comment on the implementation of evaluation procedures 

without a spacer for the body-worn testing configuration.  We also realize that SAR measurements are 

performed while the device is operating at its maximum capable power, so that given typical operating 

conditions, the SAR of the device during normal use would be less than tested.  In sum, using a device 

against the body without a spacer will generally result in actual SAR below the maximum SAR tested; 

moreover, a use that possibly results in non-compliance with the SAR limit should not be viewed with 

significantly greater concern than compliant use.  

252. In sum, there could be certain circumstances where test configurations may not reflect 

actual use, and newer technological solutions may exist to allow for devices to be evaluated as close as is 

feasible to a simulated human under a body-worn configuration.  Accordingly, we invite comment as to 

what steps, if any, the Commission should take relative to our policies for testing of devices on the basis 

of an expectation of some separation from the body, including whether it is appropriate to consider “zero” 

spacing, or actual contact with the body when testing.447  We also seek comment on the potential negative 

impacts of such measuring protocols on the design and performance of portable devices and, by 

extension, network architecture.  Alternatively, we seek comment on whether both requiring that advisory 

 
444 See KDB 941225 at http://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?switch=P&id=26930. 

445 OET Bulletin 65, Supplement C, Page 43. 

446 See footnote 441 supra.  See also footnote 447 infra. 

447 We also take this opportunity to clarify a misconception, apparently held by some in the public, of our policy 

dealing with separation distance between portable devices and the body.  Some cell phone users apparently believe 

that certain devices need to be kept at least a specified distance (up to 2.5 cm) from the head during normal use to 

ensure compliance with our SAR limits.  Such a requirement does not exist and would clearly be impractical.  The 

testing recommendation in Supplement C (Edition 01-01) allowing for up to 2.5 cm of separation from the body 

using spacers for SAR measurement applied only to body-worn operation and reflected, for example, the use of belt-

clips or holsters or keeping the device in a purse or backpack.  For the purpose of SAR determination, the human 

head and the body are simulated differently.  Laboratories perform SAR measurements using a head-shaped 

mannequin for testing devices held next to the head but use a flat body model for testing to simulate body-worn use.  

No spacers are allowed when the device is held to the head mannequin; however, since the body-worn test has been 

typically conducted with a spacer to separate the device from the body by some distance, the same distance must be 

maintained during body-worn use for compliance to be ensured. 

http://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?switch=P&id=26930
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information be more prominent and detailed448 and supplying accessories to the consumer could be an 

effective means to ensure adequate awareness and capability to ensure adherence to the SAR standards 

under all potential usage conditions.  Given the considerable safety margin in our requirements, would the 

potential number of occurrences resulting from inattention to manual instruction and the extent of 

resulting exposure constitute a health hazard?  We request information on the costs and benefits of these 

or other options that will help the Commission progress on this front. 

VI. PROCEDURAL MATTERS 

A. Final and Initial Regulatory Flexibility Analysis 

253. As required by § 603 of the Regulatory Flexibility Act, 5 U.S.C. § 603, the Commission 

has prepared a Final Regulatory Flexibility Analysis of the possible economic impact on small entities of 

the policies and rules adopted in this First Report and Order.  This Final Regulatory Flexibility Analysis 

is set forth in Appendix E. 

254. As required by the Regulatory Flexibility Act of 1980 (RFA), 449 the Commission has 

prepared an Initial Regulatory Flexibility Analysis (IRFA) of the possible significant economic impact on 

small entities of the policies and rules proposed in the Further Notice.  The IRFA is found in Appendix F. 

We request written public comment on the analysis.  Comments must be filed in accordance with the 

same deadlines as comments filed in response to the Further Notice, and must have a separate and distinct 

heading designating them as responses to the IRFA. 

B. Paperwork Reduction Act Analysis 

255. This Report and Order contains modified information collection requirements subject to 

the Paperwork Reduction Act of 1995 (PRA), Public Law 104-13. It will be submitted to the Office of 

Management and Budget (OMB) for review under Section 3507(d) of the PRA. OMB, the general public, 

and other federal agencies are invited to comment on the new or modified information collection 

requirements contained in this proceeding. In addition, we note that pursuant to the Small Business 

Paperwork Relief Act of 2002, Public Law 107-198, see 44 U.S.C. 3506(c)(4), we previously sought 

specific comment on how the Commission might further reduce the information collection burden for 

small business concerns with fewer than 25 employees. 

256. We received no comments in response to our request in the Notice dealing with 

information collection burdens for small businesses with fewer than 25 employees.  In this present 

document, we have imposed stricter requirements on RF safety labeling of mobile and portable 

occupational transmitting devices and for occupational RF safety training in the vicinity of fixed 

transmitter sites.  A sample of a portable or mobile occupational device RF safety label must be submitted 

with an application for equipment authorization.  Such applications are normally submitted by 

manufacturers or importers of portable or mobile occupational devices, which generally tend to be large 

businesses.  We are not aware that any of these businesses have fewer than 25 employees.  While we are 

aware of numerous businesses with fewer than 25 employees which may now be subject to our new 

requirements for RF safety training, none of the rules adopted in this First Report and Order affect the 

information collection requirements applicable to businesses with fewer than 25 employees. 

257. This Further Notice of Proposed Rulemaking contains proposed modified information 

collection requirements. The Commission, as part of its continuing effort to reduce paperwork burdens, 

invites the general public and the Office of Management and Budget (OMB) to comment on the 

 
448 See § 2.1093(d)(1) of Appendix A for required advisory information for occupational use of portable devices. 

449 See 5 U.S.C. § 603. 
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information collection requirements contained in this document, as required by the Paperwork Reduction 

Act of 1995, Public Law 104-13. In addition, pursuant to the Small Business Paperwork Relief Act of 

2002, Public Law 107-198, see 44 U.S.C. 3506(c)(4), we seek specific comment on how we might further 

reduce the information collection burden for small business concerns with fewer than 25 employees. 

258. In addition to filing comments with the Secretary, a copy of any comments on the 

information collections contained herein should be submitted to Nicholas A. Fraser, Office of 

Management and Budget (OMB), (202) 395-5887, or via fax at (202) 395-5167, or via the Internet at 

Nicholas_A._Fraser@omb.eop.gov and to Judith-B.Herman@fcc.gov, Federal Communications 

Commission (FCC).  To submit your comments by e-mail send them to: PRA@fcc.gov. 

C. Filing Requirements 

259. Pursuant to sections 1.415 and 1.419 of the Commission’s rules 47 CFR §§ 1.415, 1.419, 

interested parties may file comments and reply comments on or before the dates indicated on the first 

page of this document.  Comments may be filed using the Commission’s Electronic Comment Filing 

System (ECFS).  See Electronic Filing of Documents in Rulemaking Proceedings, 63 FR 24121 (1998). 

▪ Electronic Filers:  Comments may be filed electronically using the Internet by accessing the 

ECFS:  http://fjallfoss.fcc.gov/ecfs2/.   

▪ Paper Filers:  Parties who choose to file by paper must file an original and one copy of each 

filing.  Parties filing comments and/or replies in response to the Further Notice of Proposed 

Rulemaking must file their documents in ET Docket No. 03-137.  Parties filing comments and/or 

replies in response to the Notice of Inquiry must file their documents in ET Docket No. 13-84. 

▪ Filings can be sent by hand or messenger delivery, by commercial overnight courier, or by first-

class or overnight U.S. Postal Service mail.  All filings must be addressed to the Commission’s 

Secretary, Office of the Secretary, Federal Communications Commission. 

▪ All hand-delivered or messenger-delivered paper filings for the Commission’s Secretary 

must be delivered to FCC Headquarters at 445 12th St., SW, Room TW-A325, 

Washington, DC 20554.  The filing hours are 8:00 a.m. to 7:00 p.m.   All hand deliveries 

must be held together with rubber bands or fasteners.  Any envelopes and boxes must be 

disposed of before entering the building.   

▪ Commercial overnight mail (other than U.S. Postal Service Express Mail and Priority 

Mail) must be sent to 9300 East Hampton Drive, Capitol Heights, MD  20743. 

▪ U.S. Postal Service first-class, Express, and Priority mail must be addressed to 445 12th 

Street, SW, Washington DC  20554. 

260. People with Disabilities:  To request materials in accessible formats for people with 

disabilities (braille, large print, electronic files, audio format), send an e-mail to fcc504@fcc.gov or call 

the Consumer & Governmental Affairs Bureau at (202) 418-0530 (voice), (202) 418-0432 (tty). 

261. For further information, send an e-mail to Ed Mantiply at ed.mantiply@fcc.gov, Martin 

Doczkat at martin.doczkat@fcc.gov, or the Commission’s RF Safety Program at rfsafety@fcc.gov, or call 

the Office of Engineering and Technology at (202) 418-2470. 

D. Ex Parte Rules 

262. The proceeding this Notice initiates shall be treated as a “permit-but-disclose” proceeding 

in accordance with the Commission’s ex parte rules.450  Persons making ex parte presentations must file a 

 
450 47 C.F.R. §§ 1.1200 et seq. 

mailto:Nicholas_A._Fraser@omb.eop.gov
mailto:Judith-B.Herman@fcc.gov
mailto:PRA@fcc.gov
http://fjallfoss.fcc.gov/ecfs2/
mailto:fcc504@fcc.gov
mailto:ed.mantiply@fcc.gov
mailto:martin.doczkat@fcc.gov
mailto:rfsafety@fcc.gov


 Federal Communications Commission FCC 13-39 

 94 

copy of any written presentation or a memorandum summarizing any oral presentation within two 

business days after the presentation (unless a different deadline applicable to the Sunshine period applies).  

Persons making oral ex parte presentations are reminded that memoranda summarizing the presentation 

must (1) list all persons attending or otherwise participating in the meeting at which the ex parte 

presentation was made, and (2) summarize all data presented and arguments made during the 

presentation.  If the presentation consisted in whole or in part of the presentation of data or arguments 

already reflected in the presenter’s written comments, memoranda or other filings in the proceeding, the 

presenter may provide citations to such data or arguments in his or her prior comments, memoranda, or 

other filings (specifying the relevant page and/or paragraph numbers where such data or arguments can be 

found) in lieu of summarizing them in the memorandum.  Documents shown or given to Commission 

staff during ex parte meetings are deemed to be written ex parte presentations and must be filed 

consistent with rule 1.1206(b).  In proceedings governed by rule 1.49(f) or for which the Commission has 

made available a method of electronic filing, written ex parte presentations and memoranda summarizing 

oral ex parte presentations, and all attachments thereto, must be filed through the electronic comment 

filing system available for that proceeding, and must be filed in their native format (e.g., .doc, .xml, .ppt, 

searchable .pdf).  Participants in this proceeding should familiarize themselves with the Commission’s ex 

parte rules. 

E. Congressional Review Act 

263. The Commission will send a copy of the Report and Order to Congress and the 

Government Accountability Office pursuant to the Congressional Review Act.451 

VII. ORDERING CLAUSES 

264. Accordingly, IT IS ORDERED, that pursuant to Sections 1, 4(i), 4(j), 301, 303(r), 307, 

308, 309, 332(a)(1), 332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, as amended, 47 

U.S.C. §§ 151, 154(i), 154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 403; the National 

Environmental Policy Act of 1969, 42 U.S.C. § 4321, et seq.; and Section 704(b) of the 

Telecommunications Act of 1996, Pub. L. No. 104-104, this First Report and Order IS HEREBY 

ADOPTED. 

265. IT IS FURTHER ORDERED that the Commission’s rules ARE AMENDED as set forth 

in Appendix A.  These rule revisions in this First Report and Order will become effective [60 DAYS 

AFTER DATE OF PUBLICATION FEDERAL REGISTER], except for  Section 2.1091(d)(3) of the 

rule which contains information collection requirements subject to the Paperwork Reduction Act of 1995, 

Public Law 104-13, that are not effective until approved by the Office of Management and Budget 

(OMB).  The Federal Communications Commission will publish a document in the Federal Register 

announcing OMB approval and the effective date of this rule. 

266. IT IS FURTHER ORDERED, that pursuant to the authority contained in Sections 1, 4(i), 

4(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, 

as amended, 47 U.S.C. §§ 151, 154(i), 154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 

403; the National Environmental Policy Act of 1969, 42 U.S.C. § 4321, et seq.; and Section 704(b) of the 

Telecommunications Act of 1996, Pub. L. No. 104-104, this Further Notice of Proposed Rulemaking IS 

ADOPTED and comments will be sought on these proposals. 

267. IT IS FURTHER ORDERED, that pursuant to Sections 1, 4(i), 4(j), 301, 303(r), 307, 

308, 309, 332(a)(1), 332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, as amended, 47 

U.S.C. §§ 151, 154(i), 154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 403; the National 

Environmental Policy Act of 1969, 42 U.S.C. § 4321, et seq.; and Section 704(b) of the 

 
451 See 5 U.S.C. § 801(a)(1)(A). 



 Federal Communications Commission FCC 13-39 

 95 

Telecommunications Act of 1996, Pub. L. No. 104-104, this Notice of Inquiry IS ADOPTED and 

comment will be sought. 

268. IT IS ALSO ORDERED that the Commission’s Consumer and Governmental Affairs 

Bureau, Reference Information Center, SHALL SEND a copy of this Further Notice of Proposed 

Rulemaking, including the Initial Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of 

the Small Business Administration. 

269. IT IS FURTHER ORDERED, that the Commission’s Consumer and Governmental 

Affairs Bureau, Reference Information Center SHALL SEND a copy of the First Report and Order, 

including the Final Regulatory Flexibility Analysis, to the Government Accountability Office pursuant to 

the Congressional Review Act, see 5 U.S.C. 801(a)(1)(A).  A copy of the First Report and Order and 

FRFA (or summaries thereof) will also be published in the Federal Register. 

 

 FEDERAL COMMUNICATIONS COMMISSION 

 

 

 

 

Marlene H. Dortch 

Secretary 
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APPENDIX A 

 

Final Rules 

 

For the reasons set forth above, Parts 1, 2, and 95 of title 47 of the Code of Federal Regulations are 

amended as follows: 

 

PART 1 – PRACTICE AND PROCEDURE 

 

1.  The authority citation for Part 1 continues to read as follows: 

 

Authority: 15 U.S.C. 79 et seq.; 47 U.S.C. 151, 154(i), 154(j), 155, 157, 225, 227, 303(r), and 309 

 

2.  Section 1.1307(b) is amended by revising paragraph (b)(2) to read as follows: 

 

§1.1307 Actions that may have a significant environmental effect, for which Environmental 

Assessments (EAs) must be prepared. 

 

*  *  *  *  * 

 

(b) *  *  * 

 

(1) *  *  * 

 

(2)(i)  Mobile and portable transmitting devices that operate in the Commercial Mobile Radio Services 

pursuant to part 20 of this chapter; the Cellular Radiotelephone Service pursuant to part 22 of this 

chapter; the Personal Communications Services (PCS) pursuant to part 24 of this chapter; the Satellite 

Communications Services pursuant to part 25 of this chapter; the Miscellaneous Wireless 

Communications Services pursuant to part 27 of this chapter; the Maritime Services (ship earth stations 

only) pursuant to part 80 of this chapter; the Specialized Mobile Radio Service, the 4.9 GHz Band 

Service, or the 3650 MHz Wireless Broadband Service pursuant to part 90 of this chapter; or the 

Wireless Medical Telemetry Service (WMTS), or the Medical Device Radiocommunication Service 

(MedRadio) pursuant to part 95 of this chapter are subject to routine environmental evaluation for RF 

exposure prior to equipment authorization or use, as specified in §§ 2.1091 and 2.1093 of this chapter. 

 

(ii)  Unlicensed PCS, unlicensed NII and millimeter wave devices are also subject to routine 

environmental evaluation for RF exposure prior to equipment authorization or use, as specified in §§ 

15.253(f), 15.255(g), 15.257(g), 15.319(i), and 15.407(f) of this chapter. 

 

(iii)  Portable transmitting equipment for use in the Wireless Medical Telemetry Service (WMTS) is 

subject to routine environment evaluation as specified in §§ 2.1093 and 95.1125 of this chapter. 

 

(iv)  Equipment authorized for use in the Medical Device Radiocommunication Service (MedRadio) 

as a medical implant device or body-worn transmitter (as defined in Appendix 1 to Subpart E of part 

95 of this chapter) is subject to routine environmental evaluation for RF exposure prior to equipment 

authorization, as specified in §§ 2.1093 and 95.1221 of this chapter by finite difference time domain 

(FDTD) computational modeling or laboratory measurement techniques.  Where a showing is based 

on computational modeling, the Commission retains the discretion to request that supporting 

documentation and/or specific absorption rate (SAR) measurement data be submitted. 

 

(v)  All other mobile, portable, and unlicensed transmitting devices are categorically excluded from 

routine environmental evaluation for RF exposure under §§ 2.1091, 2.1093 of this chapter except as 

specified in paragraphs (c) and (d) of this section. 
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(3)  *  *  * 

 

3.  Section 1.1307(b)(4) is deleted. 

 

4.  Section 1.1307(b)(5) is deleted. 

 

5.  Section 1.1310 is amended to read as follows:   

 

§ 1.1310 Radiofrequency radiation exposure limits. 

 

(a)  Specific absorption rate (SAR) shall be used to evaluate the environmental impact of human exposure 

to radiofrequency (RF) radiation as specified in § 1.1307(b) within the frequency range of 100 kHz to 6 

GHz (inclusive). 

 

(b)  The SAR limits for occupational/controlled exposure are 0.4 W/kg, as averaged over the whole body, 

and a peak spatial-average SAR of 8 W/kg, averaged over any 1 gram of tissue (defined as a tissue volume 

in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, such as hands, 

wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit for occupational/controlled 

exposure is 20 W/kg, averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a 

cube).  Exposure may be averaged over a time period not to exceed 6 minutes to determine compliance 

with occupational/controlled SAR limits. 

 

(c)  The SAR limits for general population/uncontrolled exposure are 0.08 W/kg, as averaged over the 

whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of tissue (defined as a 

tissue volume in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, 

such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit is 4 W/kg, 

averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube).  Exposure may be 

averaged over a time period not to exceed 30 minutes to determine compliance with general 

population/uncontrolled SAR limits. 

 

(d)(1)  Evaluation with respect to the SAR limits in this section and in § 2.1093 of this chapter must 

demonstrate compliance with both the whole-body and peak spatial-average limits using technically 

supportable methods and exposure conditions in advance of authorization (licensing or equipment 

certification) and in a manner that permits independent assessment. 

 

(2)  At operating frequencies less than or equal to 6 GHz, the limits for maximum permissible exposure 

(MPE), derived from whole-body SAR limits and listed in Table 1 of paragraph (e) of this section, may 

be used instead of whole-body SAR limits as set forth in paragraph (a) through (c) of this section to 

evaluate the environmental impact of human exposure to RF radiation as specified in § 1.1307(b), 

except for portable devices as defined in § 2.1093 as these evaluations shall be performed according to 

the SAR provisions in § 2.1093 of this chapter.   

 

(3)  At operating frequencies above 6 GHz, the MPE limits shall be used in all cases to evaluate the 

environmental impact of human exposure to RF radiation as specified in § 1.1307(b). 

 

(4)  Both the MPE limits listed in Table 1 of paragraph (e) of this section and the SAR limits as set 

forth in paragraph (a) through (c) of this section and in § 2.1093 of this chapter are for continuous 

exposure, that is, for indefinite time periods.  Exposure levels higher than the limits are permitted for 

shorter exposure times, as long as the average exposure over the specified averaging time in Table 1 is 

less than the limits.  Detailed information on our policies regarding procedures for evaluating 

compliance with all of these exposure limits can be found in the FCC’s OET Bulletin 65, “Evaluating 

Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields,” 
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and in supplements to Bulletin 65, all available at the FCC’s Internet Web site: 

http://www.fcc.gov/oet/rfsafety.   

 

Note to Paragraphs (a) through (d):  SAR is a measure of the rate of energy absorption due to exposure to 

RF electromagnetic energy.  The SAR limits to be used for evaluation are based generally on criteria 

published by the American National Standards Institute (ANSI) for localized SAR in Section 4.2 of “IEEE 

Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 

kHz to 300 GHz,” ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and 

Electronics Engineers, Inc., New York, New York 10017.  The criteria for SAR evaluation are similar to 

those recommended by the National Council on Radiation Protection and Measurements (NCRP) in 

“Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 

86, Section 17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814.  Limits for whole body SAR and 

peak spatial-average SAR are based on recommendations made in both of these documents.  The MPE 

limits in Table 1 are based generally on criteria published by the NCRP in “Biological Effects and 

Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 86, Sections 17.4.1, 

17.4.1.1, 17.4.2 and 17.4.3, copyright 1986 by NCRP, Bethesda, Maryland 20814.  In the frequency range 

from 100 MHz to 1500 MHz, these MPE exposure limits for field strength and power density are also 

generally based on criteria recommended by the ANSI in Section 4.1 of “IEEE Standard for Safety Levels 

with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” 

ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc., 

New York, New York 10017. 

 

(e)  Table 1 below sets forth limits for Maximum Permissible Exposure (MPE) to radiofrequency 

electromagnetic fields. 

 

Table 1—Limits for Maximum Permissible Exposure (MPE) 

Frequency range 

(MHz) 

Electric field strength 

(V/m) 

Magnetic field strength 

(A/m) 

Power density 

(mW/cm2) 

Averaging time 

(minutes) 

(A) Limits for Occupational/Controlled Exposure 

0.3 – 3.0 614 1.63  100 * 6 

3.0 – 30 1842/f 4.89/f  900/f2 * 6 

30 – 300 61.4 0.163 1.0 6 

300 – 1,500 – – f/300 6 

1,500 – 100,000 – – 5 6 

(B) Limits for General Population/Uncontrolled Exposure 

0.3 – 1.34 614 1.63  100 * 30 

1.34 – 30 824/f 2.19/f  180/f2 * 30 

30 – 300 27.5 0.073 0.2 30 

300 – 1,500 – – f/1500 30 

1,500 – 100,000 – – 1.0 30 

f = frequency in MHz  * = Plane-wave equivalent power density 

 

(1)  Occupational/controlled exposure limits apply in situations in which persons are exposed as a 

consequence of their employment provided those persons are fully aware of the potential for exposure 

and can exercise control over their exposure.  Limits for occupational/controlled exposure also apply 

in situations when a person is transient through a location where occupational/controlled limits apply 

http://www.fcc.oet/rfsafety
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provided he or she is made aware of the potential for exposure.  The phrase fully aware in the context 

of applying these exposure limits means that an exposed person has received written and/or verbal 

information fully explaining the potential for RF exposure resulting from his or her employment.  

With the exception of transient persons, this phrase also means that an exposed person has received 

appropriate training regarding work practices relating to controlling or mitigating his or her exposure.  

Such training is not required for transient persons, but they must receive written and/or verbal 

information and notification (for example, using signs) concerning their exposure potential and 

appropriate means available to mitigate their exposure.  The phrase exercise control means that an 

exposed person is allowed to and knows how to reduce or avoid exposure by administrative or 

engineering controls and work practices, such as use of personal protective equipment or time 

averaging of exposure. 

 

(2)  General population/uncontrolled exposure limits apply in situations in which the general public 

may be exposed, or in which persons who are exposed as a consequence of their employment may not 

be fully aware of the potential for exposure or cannot exercise control over their exposure.   

 

(3)  Licensees and applicants are responsible for compliance with both the occupational/controlled 

exposure limits and the general population/uncontrolled exposure limits as they apply to transmitters 

under their jurisdiction.  Licensees and applicants should be aware that the occupational/controlled 

exposure limits apply especially in situations where workers may have access to areas in very close 

proximity to antennas and access to the general public may be restricted. 

 

(4)  In lieu of evaluation with the general population/uncontrolled exposure limits, amateur licensees 

authorized under part 97 of this chapter and members of his or her immediate household may be 

evaluated with respect to the occupational/controlled exposure limits in this section, provided 

appropriate training and information has been provided to the amateur licensee and members of 

his/her household.  Other nearby persons who are not members of the amateur licensee’s household 

must be evaluated with respect to the general population/uncontrolled exposure limits. 

 

PART 2 – FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL 

RULES AND REGULATIONS  

 

6.  The authority citation for Part 2 continues to read as follows: 

 

Authority:  47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted. 

 

7.  Section 2.1091 is amended by revising paragraphs (c) and (d)(3) to read as follows:  

 

§ 2.1091 Radio frequency radiation exposure evaluation:  mobile devices. 

  

*  *  *  *  * 

 

(c)(1)  Mobile devices that operate in the Commercial Mobile Radio Services pursuant to part 20 of this 

chapter; the Cellular Radiotelephone Service pursuant to part 22 of this chapter; the Personal 

Communications Services pursuant to part 24 of this chapter; the Satellite Communications Services 

pursuant to part 25 of this chapter; the Miscellaneous Wireless Communications Services pursuant to part 

27 of this chapter; the Maritime Services (ship earth station devices only) pursuant to part 80 of this 

chapter; and the Specialized Mobile Radio Service, and the 3650 MHz Wireless Broadband Service 

pursuant to part 90 of this chapter are subject to routine environmental evaluation for RF exposure prior to 

equipment authorization or use if: 

 

(i)  they operate at frequencies of 1.5 GHz or below and their effective radiated power (ERP) is 

1.5 watts or more, or 
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(ii)  they operate at frequencies above 1.5 GHz and their ERP is 3 watts or more. 

 

(2)  Unlicensed personal communications service devices, unlicensed millimeter wave devices and 

unlicensed NII devices authorized under §§ 15.253(f), 15.255(g), 15.257(g), 15.319(i), and 15.407(f) of this 

chapter are also subject to routine environmental evaluation for RF exposure prior to equipment 

authorization or use if their ERP is 3 watts or more or if they meet the definition of a portable device as 

specified in § 2.1093(b) requiring evaluation under the provisions of that section. 

 

(3)  All other mobile and unlicensed transmitting devices are categorically excluded from routine 

environmental evaluation for RF exposure prior to equipment authorization or use, except as specified in 

§§ 1.1307(c) and 1.1307(d) of this chapter. 

 

(4)  Applications for equipment authorization of mobile and unlicensed transmitting devices subject to 

routine environmental evaluation must contain a statement confirming compliance with the limits 

specified in paragraph (d) of this section.  Technical information showing the basis for this statement 

must be submitted to the Commission upon request. 

 

(d) *  *  * 

  

(1) *  *  * 

  

(2) *  *  * 

  

(3)  If appropriate, awareness of exposure from devices in this section can be accomplished by the use 

of visual advisories (such as labeling, embossing, or on an equivalent electronic display) and by 

providing users with information concerning minimum separation distances from radiating structures 

and proper installation of antennas. 

 

(i)  Visual advisories shall be legible and clearly visible to the user from the exterior of the 

device.  

 

(ii)  Visual advisories used on devices that are subject to occupational/controlled exposure limits 

must indicate that the device is for occupational use only, must refer the user to specific 

information on RF exposure, such as that provided in a user manual, and must note that the 

advisory and its information is required for FCC RF exposure compliance.  Such instructional 

material must provide the user with information on how to use the device in order to ensure 

compliance with the occupational/controlled exposure limits. 

 

(iii)  A sample of the visual advisory, illustrating its location on the device, and any instructional 

material intended to accompany the device when marketed, shall be filed with the Commission 

along with the application for equipment authorization. 

 

(iv)  For occupational devices, details of any special training requirements pertinent to limiting 

RF exposure should also be submitted.  Holders of grants for mobile devices to be used in 

occupational settings are encouraged, but not required, to coordinate with end-user organizations 

to ensure appropriate RF safety training. 

  

 *  *  *  *  * 

  

8.  Section 2.1093 is amended by revising paragraphs (c) and (d) to read as follows:  

 

§ 2.1093 Radiofrequency radiation exposure evaluation: portable devices.  
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*  *  *  *  * 

 

(c)(1)  Portable devices that operate in the Cellular Radiotelephone Service pursuant to part 22 of this 

chapter; the Personal Communications Service (PCS) pursuant to part 24 of this chapter; the Satellite 

Communications Services pursuant to part 25 of this chapter; the Miscellaneous Wireless 

Communications Services pursuant to part 27 of this chapter; the Maritime Services (ship earth station 

devices only) pursuant to part 80 of this chapter; the Specialized Mobile Radio Service, the 4.9 GHz Band 

Service, and the 3650 MHz Wireless Broadband Service pursuant to part 90 of this chapter; the Wireless 

Medical Telemetry Service (WMTS) and the Medical Device Radiocommunication Service (MedRadio), 

pursuant to subparts H and I of part 95 of this chapter, respectively, and unlicensed personal 

communication service, unlicensed NII devices and millimeter wave devices authorized under 15.253(f), 

15.255(g), 15.257(g), 15.319(i), and 15.407(f) of this chapter are subject to routine environmental 

evaluation for RF exposure prior to equipment authorization or use. 

 

(2)  All other portable transmitting devices are categorically excluded from routine environmental 

evaluation for RF exposure prior to equipment authorization or use, except as specified in sections 

1.1307(c) and 1.1307(d) of this chapter. 

 

(3)  Applications for equipment authorization of portable transmitting devices subject to routine 

environmental evaluation must contain a statement confirming compliance with the limits specified in 

paragraph (d) of this section.  Technical information showing the basis for this statement must be 

submitted to the Commission upon request. 

 

(d) *  *  * 

  

(1)  The SAR limits for occupational/controlled exposure are 0.4 W/kg, as averaged over the whole 

body, and a peak spatial-average SAR of 8 W/kg, averaged over any 1 gram of tissue (defined as a 

tissue volume in the shape of a cube).  Exceptions are the parts of the human body treated as 

extremities, such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit 

for occupational/controlled exposure is 20 W/kg, averaged over any 10 grams of tissue (defined as a 

tissue volume in the shape of a cube).  Exposure may be averaged over a time period not to exceed 6 

minutes to determine compliance with occupational/controlled SAR limits. 

 

(i)  Occupational/Controlled limits apply when persons are exposed as a consequence of their 

employment provided these persons are fully aware of and exercise control over their exposure.  

Awareness of exposure can be accomplished by use of visual advisories (such as labeling, 

embossing, or on an equivalent electronic display) or by specific training or education through 

appropriate means, such as an RF safety program in a work environment.  

 

(ii)  Visual advisories on portable devices designed only for occupational use can be used as part 

of an applicant’s evidence of the device user’s awareness of occupational/controlled exposure 

limits. 

 

(A)  Such visual advisories shall be legible and clearly visible to the user from the exterior of 

the device. 

 

(B)  Visual advisories must indicate that the device is for occupational use only, refer the user 

to specific information on RF exposure, such as that provided in a user manual and note that 

the advisory and its information is required for FCC RF exposure compliance. 

 

(C)  Such instructional material must provide the user with information on how to use the 

device in order to ensure compliance with the occupational/controlled exposure limits. 
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(D)  A sample of the visual advisory, illustrating its location on the device, and any 

instructional material intended to accompany the device when marketed, shall be filed with 

the Commission along with the application for equipment authorization.  Details of any 

special training requirements pertinent to limiting RF exposure should also be submitted. 

 

(E)  Holders of grants for portable devices to be used in occupational settings are encouraged, 

but not required, to coordinate with end-user organizations to ensure appropriate RF safety 

training.  

 

(2)  The SAR limits for general population/uncontrolled exposure are 0.08 W/kg, as averaged over the 

whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of tissue 

(defined as a tissue volume in the shape of a cube).  Exceptions are the parts of the human body 

treated as extremities, such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average 

SAR limit is 4 W/kg, averaged over any 10 grams of tissue (defined as a tissue volume in the shape of 

a cube).  Exposure may be averaged over a time period not to exceed 30 minutes to determine 

compliance with general population/uncontrolled SAR limits. 

 

(i)  General Population/Uncontrolled limits apply when the general public may be exposed, or 

when persons that are exposed as a consequence of their employment may not be fully aware of 

the potential for exposure or do not exercise control over their exposure. 

 

(ii)  Visual advisories (such as labeling, embossing, or on an equivalent electronic display) on 

consumer devices such as cellular telephones will not be sufficient reason to allow these devices 

to be evaluated subject to limits for occupational/controlled exposure in paragraph (d)(1) of this 

section. 

 

(3)  Compliance with SAR limits can be demonstrated by either laboratory measurement techniques 

or by computational modeling.  The latter must be supported by adequate documentation showing that 

the test device and exposure conditions have been correctly modeled in accordance with the operating 

configurations for normal use.  Guidance regarding SAR measurement techniques can be found in the 

Office of Engineering and Technology (OET) Laboratory Division Knowledge Database (KDB).  The 

staff guidance provided in the KDB does not necessarily represent the only acceptable methods for 

measuring RF exposure or emissions, and is not binding on the Commission or any interested party. 

 

PART 95 – PERSONAL RADIO SERVICES 

 

9.  The authority citation for Part 95 continues to read as follows: 

 

Authority: Secs. 4, 303, 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303.  

 

10. Section 95.1221 is amended to read as follows:  

 

§ 95.1221 RF exposure.  

 

A MedRadio medical implant device or medical body-worn transmitter is subject to the radiofrequency 

radiation exposure requirements specified in §§ 1.1307(b) and 2.1093 of this chapter, as appropriate.  

Applications for equipment authorization of devices operating under this section must demonstrate 

compliance with these requirements using either finite difference time domain (FDTD) computational 

modeling or laboratory measurement techniques.  Where a showing is based on computational modeling, 

the Commission retains the discretion to request that supporting documentation and/or specific absorption 

rate (SAR) measurement data be submitted. 
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APPENDIX B 

 

Proposed Rules 

 

For the reasons set forth above, Parts 1, 2, 15, 24, 25, 95 and 97 of title 47 of the Code of Federal 

Regulations are proposed to be amended as follows: 

 

PART 1 – PRACTICE AND PROCEDURE 

 

1. The authority citation for Part 1 continues to read as follows: 

 

Authority: 15 U.S.C. 79 et seq.; 47 U.S.C. 151, 154(i), 154(j), 155, 157, 225, 227, 303(r), and 309. 

 

2. Section 1.1307 is amended by revising paragraph (b) to read as follows: 

 

§1.1307 Actions that may have a significant environmental effect, for which Environmental 

Assessments (EAs) must be prepared. 

 

*  *  *  *  * 

 

(b)  In addition to the actions listed in paragraph (a) of this section, Commission actions granting or 

modifying construction permits, licenses or renewals thereof, temporary authorities, equipment 

authorizations, or any other authorizations for radiofrequency (RF) sources require the preparation of an 

Environmental Assessment (EA) if those RF sources would cause human exposure to levels of RF radiation 

in excess of the limits in § 1.1310 of this chapter.  Applications to the Commission for construction permits, 

licenses or renewals thereof, temporary authorities, equipment authorizations, or any other authorizations 

requesting either approval or modification of RF sources must contain a statement confirming compliance by 

RF evaluation with the limits in § 1.1310 of this chapter unless those RF sources are exempt from such RF 

evaluation, as discussed below.  Technical information showing the basis for compliance with the limits in § 

1.1310 of this chapter, either by RF evaluation or exemption, must be submitted to the Commission upon 

request.  Notwithstanding the above, in the event that RF sources cause human exposure to levels of RF 

radiation in excess of the limits in § 1.1310 of this chapter, such RF evaluations and exemptions are not 

deemed sufficient to show that there is no significant effect on the quality of the human environment or that 

the RF sources are categorically excluded from environmental processing. 

 

(1)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter is required only for 

RF sources not exempt from such evaluation.  Evaluation of compliance with the exposure limits may 

be based on either computation or measurement in accordance with § 1.1310 of this chapter.  

Exemption from evaluation may be based on frequency, power, and separation distance.  However, 

all single RF sources having less than an available maximum time-averaged power of 1 mW are 

exempt from evaluation, as specified in paragraph (b)(1)(iii) of this section.  The “available maximum 

time-averaged power” for a fixed RF source is the maximum available power as averaged over any 30 

minute time period, and for a mobile or portable RF source is the maximum available power as 

averaged over a period inherent from device transmission characteristics.  Evaluation of compliance 

with the exposure limits in § 1.1310 of this chapter is necessary for single fixed, mobile, or portable 

RF sources above 1 mW and having an ERP greater than listed in Table 1 specified in paragraph 

(b)(1)(i) of this section or single fixed, mobile, or portable RF sources greater than the threshold Pth 

for separation distances between 0.5 cm and 20 cm (inclusive) or ERP20cm for separation distances of 

at least 20 cm up to 40 cm as listed in paragraph (b)(1)(ii) of this section.  Mobile devices, as defined 

in § 2.1091(b) of this chapter, and portable devices, as defined in § 2.1093(b) of this chapter, with 

multiple RF sources shall refer to §§ 2.1091(c) and 2.1093(c), respectively, for relevant exemption 

criteria.  For the purposes of this section, a fixed RF source is defined as one that is physically secured at 

one location, even temporarily, and is not able to be easily moved to another location. 
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(i)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter, and preparation 

of an EA if the limits are exceeded, is necessary for single RF sources either above an available 

maximum time-averaged power of 1 mW or above the ERP listed in Table 1 below, whichever is 

greater.  The ERP, defined as the product of the maximum antenna gain and the maximum 

delivered time-averaged power summed over all polarizations, shall be used for comparison with 

the value calculated from the applicable formula in Table 1, where the term “maximum antenna 

gain” is the largest far-field total power gain relative to a dipole in any direction for all transverse 

polarization components and the term “delivered maximum time-averaged power” is the largest 

net power delivered or supplied to the antenna as averaged over any 30 minute time period for 

fixed sources and as averaged over a period inherent from device transmission characteristics for 

mobile and portable sources.  The term “separation distance,” R in Table 1, is defined as the 

minimum distance in any direction from any part of the radiating structure of a transmitting 

antenna or antenna array to the body of a nearby person. 

 

Table 1—Single RF Sources Subject to Routine Environmental Evaluation 

 

Transmitter Frequency Threshold ERP 

(MHz) (watts) 

Regardless of ERP, evaluation is required if the separation distance R is less than λ/2π from the 

radiating structure, where λ is the free-space operating wavelength, unless the available maximum 

time-averaged power is less than one milliwatt.  In addition, evaluation is required if the ERP in 

watts is greater than the value given by the formula below for the appropriate frequency, f, in MHz 

at the separation distance, R, in meters. 

0.3 – 1.34 ERP ≥  1,920 R² 

1.34 – 30 ERP ≥ 3,450 R²/f² 

30 – 300 ERP ≥ 3.83 R² 

300 – 1,500 ERP ≥ 0.0128 R²f 

1,500 – 100,000 ERP ≥ 19.2R² 

 

(ii)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter is necessary for 

single RF sources not exempted by paragraph (b)(1)(i) of this section if either its available 

maximum time-averaged power or effective radiated power (ERP) is greater than the threshold Pth 

listed in the formula below, which shall only be used at distances from 0.5 to 20 centimeters and 

at frequencies from 0.3 to 6 GHz.  For distances from 20 to 40 centimeters at frequencies from 

0.3 to 6 GHz, evaluation of compliance with the exposure limits in § 1.1310 of this chapter is 

necessary if the ERP is greater than ERP20cm in the formula below.  If the ERP of a single RF 

source at distances from 0.5 to 40 centimeters and at frequencies from 0.3 to 6 GHz is not easily 

obtained, then the available maximum time-averaged power may be used (i.e., without 

consideration of ERP) in comparison with the formula below only if the device antenna(s) or 

radiating structure(s) do not exceed the electrical length of λ/4. 

 
x

20th )cm 20/((mW) P dERP cm=  

 

Where 
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d = the minimum separation distance in any direction from any part of the device antenna(s) or 

radiating structure(s) to the body of the device user 

 

(iii)  In order for the 1 mW exemption criterion in paragraph (b)(1) of this section to apply, a 

separation distance of two centimeters is required between any portion of a radiating structure 

operating at less than 1 mW and the nearest portion of any other radiating structure in the same 

device. 

 

(iv)  A routine RF evaluation of compliance with the exposure limits in § 1.1310 of this chapter is 

necessary for single fixed RF sources that exceed the thresholds defined in paragraph (b)(1), 

(b)(1)(i), or (b)(1)(ii) of this section.  Multiple fixed RF sources require evaluation of compliance 

with the exposure limits in § 1.1310 of this chapter if the sum of the fractional contributions to 

the applicable ERP thresholds and the ambient exposure quotient (AEQ) is greater than or equal 

to 1 as indicated in the equation below.  
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Where 

a = number of fixed RF sources using paragraph (b)(1)(ii) of this section.  

b = number of existing fixed RF sources with known SAR. 

c = number of fixed RF sources using ERP, either according to (b)(1)(i) or (b)(1)(ii) of this section. 

Pi   = the available maximum time-averaged power or the ERP, whichever is greater, for RF source i  

Pth,i = the threshold power according to the formula in (b)(1)(ii) of this section for RF source i.  

SARj = the maximum SAR reported from the jth fixed RF source. 

ERPk = ERP of RF source k. 

ERPth,k = exemption threshold ERP for RF source k, either according to (b)(1)(ii) of this section or 

(b)(1)(i) of this section, as applicable. 

AEQ = the ambient exposure quotient (AEQ) for the general population/uncontrolled limit from an 

existing evaluation of exposure at the site from fixed sources not included in the summations.  

An AEQ less than 0.05 may be considered insignificant. 

 

(v)  Where applicable, for multiple mobile or portable RF sources within a device operating in the 

same time averaging period, evaluation is required if: 
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Where 
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a = number of mobile or portable transmitters that use Pth, including existing transmitters and those 

being added. 
b = number of existing mobile or portable transmitters with known SAR. 

c = number of mobile or portable transmitters using ERP, according to either (b)(1)(i) or (b)(1)(ii) of 

this section, including existing transmitters and those being added. 

Pi   = the available maximum time-averaged power or the ERP, whichever is greater, for mobile or 

portable transmitter i. 

Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) for mobile or portable 

transmitter i. 

SARj = the maximum SAR reported for equipment certification from the jth mobile or portable 

transmitter in the device. 

ERPk = ERP of mobile or portable transmitter k. 

ERPth,k =  exemption threshold ERP for mobile or portable transmitter k, either according to (b)(1)(ii) 

of this section or (b)(1)(i) of this section, as applicable. 

 

(vi)  Unless otherwise specified in this chapter, any other single or multiple RF source(s) is 

exempt from routine environmental evaluation for RF exposure prior to authorization (licensing 

or equipment certification), except as specified in §§ 1.1307(c) and 1.1307(d) of this chapter. 

 

(2)  Specific mitigation actions are required for fixed RF sources in order to ensure compliance with 

our exposure limits, including the implementation of an RF safety plan, restriction of access to those 

RF sources, and disclosure of spatial regions where exposure limits are exceeded.  For the purpose of 

this section, Category One described in paragraph (b)(2)(i) of this section is defined as compliant with 

the general population exposure limit in § 1.1310 of this chapter at any separation distance; Category 

Two described in paragraph (b)(2)(ii) of this section is defined as above the general population 

exposure limit but compliant with the occupational exposure limit in § 1.1310 of this chapter within 

its defined spatial region; Category Three described in paragraph (b)(2)(iii) of this section is defined 

as above the occupational exposure limit but no more than ten times the occupational exposure limit 

in § 1.1310 of this chapter within its defined spatial region; and Category Four described in paragraph 

(b)(2)(iv) of this section is defined as more than ten times the occupational exposure limit in § 1.1310 

of this chapter within its defined spatial region. 

 

(i)  Category One – INFORMATION: No mitigation actions are required.  Optionally a green 

“INFORMATION” sign may offer information to those persons who might be approaching RF 

sources.  This optional sign should include at least the following information: appropriate signal 

word “INFORMATION” and associated color (green) in accord with section 5.8 of IEEE Std 

C95.2-1999, a specification of the RF source, contact information, and a reminder to obey all 

postings and boundaries. 

 

(ii)  Category Two – NOTICE: Mitigation actions are required in the form of signs and positive 

access control surrounding the areas in which the general population exposure limit is exceeded, 

with the appropriate signal word “NOTICE” and associated color (blue) on the signs.  Signs must 

contain the components discussed in paragraph (b)(2)(v) of this section.  Under certain controlled 

conditions, such as on a rooftop with limited access, a sign containing the components discussed 

in paragraph (b)(2)(v) of this section attached directly to the surface of an antenna will be 

considered a sufficient mitigation action if the sign specifies and is legible at the separation 

distance required for compliance with the general population exposure limit in § 1.1310 of this 

chapter.  Appropriate training is required for any occupational personnel with access to controlled 

areas within restrictive barriers where the general population exposure limit is exceeded, and 

transient individuals must be supervised by trained personnel upon entering any of these areas.  
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Use of time averaging is required for transient individuals in the area in which the general 

population exposure limit is exceeded to ensure compliance with the time-averaged general 

population exposure limit. 

 

(iii)  Category Three – CAUTION: In addition to the mitigation actions required within those 

areas designated as Category Two, further signs, controls, or indicators are required surrounding 

the area in which the occupational exposure limit is exceeded, with the appropriate signal word 

“CAUTION” and associated color (yellow) on the signs.  If signs are used at the occupational 

exposure limit boundary, they must contain the components discussed in paragraph (b)(2)(v) of 

this section.  If the boundaries between Category Two and Three are such that placement of both 

Category Two and Three signs would be in the same location, then the Category Two sign is 

optional.  A label or small sign may be attached directly to the surface of an antenna within a 

controlled environment if it specifies a minimum approach distance where the occupational 

exposure limit is exceeded.  If signs are not used at the occupational exposure limit boundary, 

controls or indicators (e.g., chains, railings, contrasting paint, diagrams, etc.) must designate the 

spatial regions where the occupational exposure limit is exceeded.  Transient individuals are not 

permitted in any area for any period of time in which the occupational exposure limit is exceeded.  

Further mitigation by reducing exposure time in accord with six minute time averaging is 

required for occupational personnel in the area in which the occupational exposure limit is 

exceeded.  However, proper use of RF personal protective equipment may be considered 

sufficient in lieu of time averaging for occupational personnel in the areas in which the 

occupational exposure limit is exceeded. 

 

(iv)  Category Four – WARNING/DANGER: In addition to the mitigation actions required 

within those areas designated as Category Three, “WARNING” signs with the associated color 

(orange) are required where the occupational limit is exceeded by a factor of ten, and 

“DANGER” signs with the associated color (red) are required where immediate and serious 

injury will occur on contact.  Signs must contain the components discussed in paragraph (b)(2)(v) 

of this section.  If the boundaries between Category Three and Four are such that placement of 

both Category Three and Four signs would be in the same location, then the Category Three sign 

is optional.  If power reduction, and therefore Category reduction, is not feasible, then 

lockout/tagout procedures in 29 CFR § 1910.147 must be followed. 

 

(v)  RF exposure advisory signs must include at least the following five components: 

 

(A)  Appropriate signal word and associated color {i.e., “DANGER” (red), “WARNING” 

(orange), “CAUTION,” (yellow) “NOTICE” (blue)} in accord with IEEE Std C95.2-1999, 

“IEEE Standard for Radio-Frequency Energy and Current-Flow Symbols,” copyright 1999 by 

the Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017 

 

(B)  RF energy advisory symbol (Figure A.3 of IEEE Std C95.2-1999) 

 

(C)  An explanation of the RF source 

 

(D)  Behavior necessary to comply with the exposure limits 

 

(E)  Contact information 

 

(3)  In general, when the exposure limits specified in § 1.1310 are exceeded in an accessible area due to 

the emissions from multiple fixed RF sources, actions necessary to bring the area into compliance or 

preparation of an Environmental Assessment as specified in § 1.1311 are the shared responsibility of all 

licensees whose RF sources produce, at the area in question, levels that exceed 5% of the applicable 

exposure limit.  Field strengths must be squared to be proportional to SAR or power density.  
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Specifically, these compliance requirements apply if the square of the electric or magnetic field strength 

exposure level applicable to a particular RF source exceeds 5% of the square of the electric or magnetic 

field strength limit at the area in question where the levels due to multiple fixed RF sources exceed the 

exposure limit.  Site owners and managers are expected to allow applicants and licensees to take 

reasonable steps to comply with the requirements contained in § 1.1307(b) and, where feasible, should 

encourage co-location of RF sources and common solutions for controlling access to areas where the RF 

exposure limits contained in § 1.1310 might be exceeded.  Additionally, applicants for proposed RF 

sources and applicants for renewal of licenses for RF sources shall inform other licensees at a site in 

question of evaluations indicating possible non-compliance with the exposure limits. 

 

(i)  Applicants for proposed RF sources that would cause non-compliance with the limits specified in 

§ 1.1310 at an accessible area previously in compliance must submit an EA if emissions from the 

applicant's RF source would produce, at the area in question, levels that exceed 5% of the applicable 

exposure limit.  Field strengths must be squared if necessary to be proportional to SAR or power 

density. 

 

(ii)  Renewal applicants whose RF sources would cause non-compliance with the limits specified in 

§ 1.1310 at an accessible area previously in compliance must submit an EA if emissions from the 

applicant's RF source would produce, at the area in question, levels that exceed 5% of the applicable 

exposure limit.  Field strengths must be squared if necessary to be proportional to SAR or power 

density. 

 

*  *  *  *  * 

 

3. Section 1.1310 is amended to read as follows:   

 

§ 1.1310 Radiofrequency radiation exposure limits. 

 

(a)  Specific absorption rate (SAR) shall be used to evaluate the environmental impact of human exposure 

to radiofrequency (RF) radiation as specified in § 1.1307(b) within the frequency range of 100 kHz to 6 

GHz (inclusive).   

 

(b)  The SAR limits for occupational/controlled exposure are 0.4 W/kg, as averaged over the whole body, 

and a peak spatial-average SAR of 8 W/kg, averaged over any 1 gram of tissue (defined as a tissue volume 

in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, such as hands, 

wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit for occupational/controlled 

exposure is 20 W/kg, averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a 

cube).  Exposure may be averaged over a time period not to exceed 6 minutes to determine compliance 

with occupational/controlled SAR limits. 

 

(c)  The SAR limits for general population/uncontrolled exposure are 0.08 W/kg, as averaged over the 

whole body, and a peak spatial-average SAR of 1.6 W/kg, averaged over any 1 gram of tissue (defined as a 

tissue volume in the shape of a cube).  Exceptions are the parts of the human body treated as extremities, 

such as hands, wrists, feet, ankles, and pinnae, where the peak spatial-average SAR limit is 4 W/kg, 

averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube).  Exposure may be 

averaged over a time period not to exceed 30 minutes to determine compliance with general 

population/uncontrolled SAR limits. 

 

(d)(1)  Evaluation with respect to the SAR limits in this section must demonstrate compliance with both the 

whole-body and peak spatial-average limits using technically supported measurement or computational 

methods and exposure conditions in advance of authorization (licensing or equipment certification) and in 

a manner that facilitates enforcement.  Numerical computation of SAR must be supported by adequate 

documentation showing that the numerical method as implemented in the computational software has been 
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fully validated; in addition, the equipment under test and exposure conditions must be modeled according 

to protocols established by numerical computation standards or available FCC procedures for the specific 

computational method. 

 

(2)  For operation within the frequency range of 300 kHz and 6 GHz (inclusive), the limits for 

maximum permissible exposure (MPE), derived from whole-body SAR limits and listed in Table 1 of 

paragraph (e) of this section, may be used instead of whole-body SAR limits as set forth in paragraph 

(a) through (c) of this section to evaluate the environmental impact of human exposure to RF radiation 

as specified in § 1.1307(b), except for portable devices as defined in § 2.1093 as these evaluations shall 

be performed according to the SAR provisions in § 2.1093 of this chapter. 

 

(3)  At operating frequencies above 6 GHz, the MPE limits listed in Table 1 of paragraph (e) of this 

section shall be used in all cases to evaluate the environmental impact of human exposure to RF 

radiation as specified in § 1.1307(b). 

 

(4)  Both the MPE limits listed in Table 1 of paragraph (e) of this section and the SAR limits as set 

forth in paragraph (a) through (c) of this section are for continuous exposure, that is, for indefinite time 

periods.  Exposure levels higher than the limits are permitted for shorter exposure times, as long as the 

average exposure over the specified averaging time in Table 1 is less than the exposure limits.  

Detailed information on our policies regarding procedures for evaluating compliance with all of these 

exposure limits can be found in the most current edition of FCC's OET Bulletin 65, “Evaluating 

Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields,” 

and its supplements, all available at the FCC’s Internet Web site: http://www.fcc.gov/oet/rfsafety.   

 

Note to Paragraphs (a) through (d): SAR is a measure of the rate of energy absorption due to exposure to 

RF electromagnetic energy.  These SAR limits to be used for evaluation are based generally on criteria 

published by the American National Standards Institute (ANSI) for localized SAR in Section 4.2 of “IEEE 

Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 

kHz to 300 GHz,” ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and 

Electronics Engineers, Inc., New York, New York 10017.  These criteria for SAR evaluation are similar to 

those recommended by the National Council on Radiation Protection and Measurements (NCRP) in 

“Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 

86, Section 17.4.5, copyright 1986 by NCRP, Bethesda, Maryland 20814.  Limits for whole body SAR and 

peak spatial-average SAR are based on recommendations made in both of these documents.  The MPE 

limits in Table 1 are based generally on criteria published by the NCRP in “Biological Effects and 

Exposure Criteria for Radiofrequency Electromagnetic Fields,” NCRP Report No. 86, Sections 17.4.1, 

17.4.1.1, 17.4.2 and 17.4.3, copyright 1986 by NCRP, Bethesda, Maryland 20814.  In the frequency range 

from 100 MHz to 1500 MHz, these MPE exposure limits for field strength and power density are also 

generally based on criteria recommended by the ANSI in Section 4.1 of “IEEE Standard for Safety Levels 

with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” 

ANSI/IEEE Std C95.1-1992, copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc., 

New York, New York 10017.  

 

http://www.fcc.oet/rfsafety
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(e)  Table 1 below sets forth limits for Maximum Permissible Exposure (MPE) to radiofrequency 

electromagnetic fields. 

Table 1—Limits for Maximum Permissible Exposure (MPE) 

Frequency range 

(MHz) 

Electric field strength 

(V/m) 

Magnetic field strength 

(A/m) 

Power density 

(mW/cm2) 

Averaging time 

(minutes) 

(A) Limits for Occupational/Controlled Exposure 

0.3–3.0 614 1.63 *(100) 6 

3.0–30 1842/f 4.89/f *(900/f2) 6 

30–300 61.4 0.163 1.0 6 

300–1500   f/300 6 

1500–100,000   5 6 

(B) Limits for General Population/Uncontrolled Exposure 

0.3–1.34 614 1.63 *(100) 30 

1.34–30 824/f 2.19/f *(180/f2) 30 

30–300 27.5 0.073 0.2 30 

300–1500   f/1500 30 

1500–100,000   1.0 30 

 f = frequency in MHz  * = Plane-wave equivalent power density 

 

(1)  Occupational/controlled exposure limits apply in situations in which persons are exposed as a 

consequence of their employment provided those persons are fully aware of the potential for exposure 

and can exercise control over their exposure.  Limits for occupational/controlled exposure also apply 

in situations when a person is transient through a location where occupational/controlled limits apply 

provided he or she is made aware of the potential for exposure.  The phrase fully aware in the context 

of applying these exposure limits means that an exposed person has received written and/or verbal 

information fully explaining the potential for RF exposure resulting from his or her employment.  

With the exception of transient persons, this phrase also means that an exposed person has received 

appropriate training regarding work practices relating to controlling or mitigating his or her exposure.  

See § 1.1307(b)(2) of this chapter.  The phrase exercise control means that an exposed person is 

allowed and also knows how to reduce or avoid exposure by administrative or engineering work 

practices, such as use of personal protective equipment or time averaging of exposure. 

 

(2)  General population/uncontrolled exposure limits apply in situations in which the general public 

may be exposed, or in which persons who are exposed as a consequence of their employment may not 

be fully aware of the potential for exposure or cannot exercise control over their exposure.  For 

example, RF sources intended for consumer use shall be subject to the limits for general 

population/uncontrolled exposure in this section. 

 

*  *  *  *  *  

 

4. Section 1.4000(c) is deleted. 
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PART 2 – FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL 

RULES AND REGULATIONS  

 

5. The authority citation for Part 2 continues to read as follows: 

 

Authority:  47 U.S.C. 154, 302a, 303, and 336, unless otherwise noted. 

 

6. Section 2.1091 is amended by revising paragraphs (b), (c), (d)(1), and (d)(2) to read as follows:  

 

§ 2.1091 Radiofrequency radiation exposure evaluation:  mobile devices. 

  

*  *  *  *  * 

(b)  For purposes of this section, a mobile device is defined as a transmitting device designed to be used 

in other than fixed locations and to generally be used in such a way that a separation distance of at least 

20 centimeters is normally maintained between the transmitter's radiating structure(s) and the body of the 

user or nearby persons. In this context, the term “fixed location” means that the device is physically 

secured at one location and is not able to be easily moved to another location while transmitting. 

Transmitting devices designed to be used by consumers or workers that can be easily re-located, such as 

wireless devices associated with a personal desktop computer, are considered to be mobile devices if they 

meet the 20 centimeter separation requirement. 

 

(c)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter, and preparation of an 

EA if the limits are exceeded, is necessary for mobile devices with single RF sources either more than an 

available maximum time-averaged power of 1 mW or more than the ERP listed in Table 1 of § 

1.1307(b)(1)(i), whichever is greater.  For mobile devices not exempt by § 1.1307(b)(1)(i) at distances 

from 20 to 40 centimeters and frequencies from 0.3 to 6 GHz, evaluation of compliance with the exposure 

limits in § 1.1310 of this chapter is necessary if the ERP of the device is greater than ERP20cm in the 

formula below.  If the ERP of a single RF source at distances from 20 to 40 centimeters and frequencies 

from 0.3 to 6 GHz is not easily obtained, then the available maximum time-averaged RF output power 

may be used (i.e., without consideration of ERP) in comparison with the formula below only if the device 

antenna(s) or radiating structure(s) do not exceed the electrical length of λ/4. 
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(1)  For multiple mobile RF sources within a device operating in the same time averaging period, 

when all transmitting antennas are at a separation distance of at least 20 centimeters, evaluation is 

required if: 
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   ≥ 1 

Where 

a = number of mobile transmitters that use Pth, including existing transmitters and those being added. 

b = number of existing mobile transmitters with known SAR. 

c = number of mobile transmitters using ERP, according to either § 1.1307(b)(1)(i) or § 

1.1307(b)(1)(ii) of this chapter, including existing transmitters and those being added.  
Pi   = the available maximum time-averaged power or the ERP, whichever is greater, for mobile 

transmitter i. 
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Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) of this chapter for mobile 

transmitter i. 

SARj = the maximum SAR reported for equipment certification from the jth mobile transmitter in the 

device. 
ERPk = ERP of mobile transmitter k. 

ERPth,k = exemption threshold ERP for mobile transmitter k, either according to § 1.1307(b)(1)(ii) of 

this chapter or § 1.1307(b)(1)(i) of this chapter, as applicable. 
  

(2)  For multiple mobile or portable RF sources within a device operating in the same time averaging 

period, routine environmental evaluation is required if the formula in § 2.1093(c)(2) of this chapter is 

applied to determine the exemption ratio and the result is greater than or equal to 1. 

 

(3)  Unless otherwise specified in this chapter, any other single mobile or multiple mobile and 

portable RF source(s) associated with a device is exempt from routine environmental evaluation for 

RF exposure prior to equipment authorization or use, except as specified in §§ 1.1307(c) and 

1.1307(d) of this chapter. 

 

(d)  Applications for equipment authorization of mobile transmitting devices subject to routine 

environmental evaluation must contain a statement confirming compliance with the limits specified in § 

1.1310 of this chapter as part of their application.  Technical information showing the basis for this 

statement must be submitted to the Commission upon request.  In general, maximum time-averaged 

power levels must be used for evaluation.  All unlicensed personal communications service (PCS) devices 

and unlicensed NII devices shall be subject to the limits for general population/uncontrolled exposure. 

 

(1)  For purposes of analyzing mobile transmitting devices under the occupational/controlled criteria 

specified in § 1.1310 of this chapter, time averaging provisions of the limits may be used in 

conjunction with maximum duty factor to determine maximum time-averaged exposure levels under 

normal operating conditions. 

 

(2)  Such time averaging provisions based on maximum duty factor may not be used in determining 

exposure levels for devices intended for use by consumers in general population/uncontrolled 

environments as defined in § 1.1310 of this chapter.  However, “source-based” time averaging based 

on an inherent property of the RF source is allowed.  An example of this is the determination of 

exposure from a device that uses digital technology such as a time-division multiple-access (TDMA) 

scheme for transmission of a signal. 

 

(3)  *  *  * 

 

(4)  *  *  * 

 

7. Section 2.1093 is amended by revising paragraphs (c) and (d) to read as follows:  

 

§ 2.1093 Radiofrequency radiation exposure evaluation: portable devices.  

 

*  *  *  *  * 

 

(c)  Evaluation of compliance with the exposure limits in § 1.1310 of this chapter, and preparation of an 

EA if the limits are exceeded, is necessary for portable devices with single RF sources with more than an 

available maximum time-averaged power of 1 mW, more than the ERP listed in Table 1 of § 

1.1307(b)(1)(i), or more than the Pth in the formula below, whichever is greater.  The formula below shall 

only be used in conjunction with portable devices not exempt by § 1.1307(b)(1)(i) at distances from 0.5 to 
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20 centimeters and frequencies from 0.3 to 6 GHz.  If the ERP of a single RF source at distances from 0.5 

to 20 centimeters and frequencies from 0.3 to 6 GHz is not easily obtained, then available maximum time-

averaged power may be used (i.e., without consideration of ERP) in comparison with the formula below 

only if the device antenna(s) or radiating structure(s) do not exceed the electrical length of λ/4. 
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d = the minimum separation distance in any direction from any part of the device antenna(s) or radiating 

structure(s) to the body of the device user 

 

(1)  For multiple portable RF sources within a device operating in the same time averaging period, 

when all transmitting antennas are at a separation distance of up to 20 centimeters, evaluation is 

required if: 
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Where 

a = number of portable transmitters that use Pth, including existing transmitters and those being 

added. 
b = number of existing portable transmitters with known SAR.  

c = number of portable transmitters using ERP, according to either § 1.1307(b)(1)(i) or § 

1.1307(b)(1)(ii) of this chapter, including existing transmitters and those being added. 
Pi   = the available maximum time-averaged power or the ERP, whichever is greater, for portable 

transmitter i. 

Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) of this chapter for portable 

transmitter i. 

SARj = the maximum SAR reported for equipment certification from the jth portable transmitter in the 

device.  

ERPk = ERP of portable transmitter k. 

ERPth,k = exemption threshold ERP for portable transmitter k, either according to § 1.1307(b)(1)(ii) of this 

chapter or § 1.1307(b)(1)(i) of this chapter, as applicable. 

 

(2)  For multiple mobile or portable RF sources within a device operating in the same time averaging 

period, evaluation is required if: 
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Where 

a = number of mobile or portable transmitters that use Pth, including existing transmitters and those 

being added. 
b = number of existing mobile or portable transmitters with known SAR. 

c = number of mobile or portable transmitters using ERP, according to either § 1.1307(b)(1)(i) or § 

1.1307(b)(1)(ii) of this chapter, including existing transmitters and those being added. 

Pi   = the available maximum time-averaged power or the ERP, whichever is greater, for mobile or 

portable transmitter i. 

Pth,i = the threshold power according to the formula in § 1.1307(b)(1)(ii) of this chapter for mobile or 

portable transmitter i. 

SARj = the maximum SAR reported for equipment certification from the jth mobile or portable 

transmitter in the device. 

ERPk = ERP of mobile or portable transmitter k. 

ERPth,k =  exemption threshold ERP for mobile or portable transmitter k, either according to § 

1.1307(b)(1)(ii) of this chapter or § 1.1307(b)(1)(i) of this chapter, as applicable. 

 

(3)  Unless otherwise specified in this chapter, any other single portable or multiple mobile and 

portable RF source(s) associated with a device is exempt from routine environmental evaluation for 

RF exposure prior to equipment authorization or use, except as specified in §§ 1.1307(c) and 

1.1307(d) of this chapter. 

 

(d)  Applications for equipment authorization of portable transmitting devices subject to routine 

environmental evaluation must contain a statement confirming compliance with the limits specified in § 

1.1310 of this chapter as part of their application.  The limits to be used for evaluation shall apply for 

portable devices transmitting in the frequency range from 100 kHz to 6 GHz in terms of the SAR limits 

specified in §§ 1.1310(a) through (c) of this chapter.  The device must be evaluated at a separation 

distance applicable to the operating configurations and exposure conditions of the device.  Portable 

devices that transmit at frequencies above 6 GHz are to be evaluated in terms of the MPE limits specified 

in Table 1 of § 1.1310(e) of this chapter.  Technical information showing the basis for this statement must 

be submitted to the Commission upon request.  In general, maximum time-averaged power levels must be 

used for evaluation.  All unlicensed personal communications service (PCS) devices and unlicensed NII 

devices shall be subject to the limits for general population/uncontrolled exposure. 

 

(1)  Evaluation of compliance with the SAR limits can be demonstrated by either laboratory 

measurement techniques or by computational modeling.  The latter must be supported by adequate 

documentation showing that the numerical method as implemented in the computational software has 

been fully validated; in addition, the equipment under test and exposure conditions must be modeled 

according to protocols established by numerical computation standards or available FCC procedures 

for the specific computational method.  Guidance regarding SAR measurement techniques can be 

found in the Office of Engineering and Technology (OET) Laboratory Division Knowledge Database 

(KDB).  The staff guidance provided in the KDB does not necessarily represent the only acceptable 

methods for measuring RF exposure or emissions, and is not binding on the Commission or any 

interested party. 

 

(2)  For purposes of analyzing portable transmitting devices under the occupational/controlled SAR 

criteria specified in § 1.1310 of this chapter, the time averaging provisions of these SAR criteria may 

be used to determine maximum time-averaged exposure levels under normal operating conditions. 

 

(3)  The time averaging provisions for occupational/controlled SAR criteria, based on maximum duty 

factor, may not be used in determining typical exposure levels for portable devices intended for use 
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by consumers, such as cellular telephones, that are considered to operate in general 

population/uncontrolled environments as defined in § 1.1310 of this chapter.  However, “source-

based” time averaging based on an inherent property of the RF source is allowed.  An example of this 

would be the determination of exposure from a device that uses digital technology such as a time-

division multiple-access (TDMA) scheme for transmission of a signal. 

 

(4)  Visual advisories (such as labeling, embossing, or on an equivalent electronic display) on 

portable devices designed only for occupational use can be used as part of an applicant’s evidence of 

the device user’s awareness of occupational/controlled exposure limits.  Such visual advisories shall 

be legible and clearly visible to the user from the exterior of the device.  Visual advisories must 

indicate that the device is for occupational use only, refer the user to specific information on RF 

exposure, such as that provided in a user manual and note that the advisory and its information is 

required for FCC RF exposure compliance.  Such instructional material must provide the user with 

information on how to use the device in order to ensure compliance with the occupational/controlled 

exposure limits.  A sample of the visual advisory, illustrating its location on the device, and any 

instructional material intended to accompany the device when marketed, shall be filed with the 

Commission along with the application for equipment authorization.  Details of any special training 

requirements pertinent to limiting RF exposure should also be submitted.  Holders of grants for 

portable devices to be used in occupational settings are encouraged, but not required, to coordinate 

with end-user organizations to ensure appropriate RF safety training. 

 

(5)  General population/uncontrolled exposure limits defined in § 1.1310 of this chapter apply to 

portable devices intended for use by consumers or persons who are exposed as a consequence of their 

employment and may not be fully aware of the potential for exposure or cannot exercise control over 

their exposure.  No communication with the consumer including either visual advisories or manual 

instructions will be considered sufficient to allow consumer portable devices to be evaluated subject 

to limits for occupational/controlled exposure specified in § 1.1310 of this chapter. 

 

PART 15 – RADIO FREQUENCY DEVICES 

 

8. The authority citation for Part 15 continues to read as follows: 

 

Authority: 47 U.S.C. 154, 302a, 303, 304, 307, 336, and 544a. 

 

9. Section 15.709(d) is amended to read as follows: 

 

*  *  *  *  * 

 

(d)  Compliance with radio frequency exposure requirements.  TVBDs shall ensure compliance with the 

Commission's radio frequency exposure requirements in §§ 1.1307(b), 2.1091 and 2.1093 of this chapter, 

where applicable. 

 

PART 24 – PERSONAL COMMUNICATIONS SERVICES 

 

10. The authority citation for Part 24 continues to read as follows: 

 

Authority: 47 U.S.C. 154, 301, 302, 303, 309 and 332. 

 

11. Section 24.51(c) is deleted and reserved. 

 

12. Section 24.52 is amended to read as follows: 
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§ 24.52   RF exposure. 

 

Licensees and manufacturers shall ensure compliance with the Commission's radio frequency exposure 

requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 

radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 

power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 

of this chapter.  Applications for equipment authorization of mobile or portable devices operating under 

this section must contain a statement confirming compliance with these requirements for both 

fundamental emissions and unwanted emissions.  Technical information showing the basis for this 

statement must be submitted to the Commission upon request. 

 

PART 25 – SATELLITE COMMUNICATIONS 

 

13.  The authority citation for Part 25 continues to read as follows: 

 

Authority:  47 U.S.C. 701–744. Interprets or applies Sections 4, 301, 302, 303, 307, 309 and 332 of the 

Communications Act, as amended, 47 U.S.C. Sections 154, 301, 302, 303, 307, 309 and 332, unless 

otherwise noted. 

 

14. Section 25.115(j) is amended to read as follows: 

 

§ 25.115 Application for earth station authorizations. 

 

*  *  *  *  * 

 

(j)  The licensee and grantees shall ensure compliance with the Commission's radio frequency exposure 

requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 

radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 

power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 

of this chapter.  See § 1.1307(b)(3)(i). 

 

15. Section 25.117(g) is amended to read as follows: 

 

*  *  *  *  * 

 

(g)  The licensee and grantees shall ensure compliance with the Commission's radio frequency exposure 

requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 

radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 

power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 

of this chapter.  See § 1.1307(b)(3)(ii). 

 

16. Section 25.129(c) is amended to read as follows: 

 

*  *  *  *  * 

 

(c)  In addition to the information required by § 2.1033(c) of this chapter, applicants for certification 

required by this section shall submit any additional equipment test data necessary to demonstrate 

compliance with pertinent standards for transmitter performance prescribed in § 25.138, § 25.202(f), § 

25.204, § 25.209, and § 25.216, and shall ensure compliance with the Commission's radio frequency 

exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if 

RF radiation from the proposed facilities would, in combination with radiation from other sources, cause 

RF power density or field strength in an accessible area to exceed the applicable limits specified in § 

1.1310 of this chapter.  Applications for equipment authorization of mobile or portable devices operating 
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under this section must contain a statement confirming compliance with these requirements for both 

fundamental emissions and unwanted emissions.  Technical information showing the basis for this 

statement must be submitted to the Commission upon request. 

 

(d) *  *  * 

 

17. Section 25.149(c)(3) is amended to read as follows: 

 

*  *  *  *  * 

 

(c) *  *  * 

 

(1) *  *  * 

 

(2) *  *  * 

 

(3)  Licensees and manufacturers shall ensure compliance with the Commission's radio frequency 

exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required 

if RF radiation from the proposed facilities would, in combination with radiation from other sources, 

cause RF power density or field strength in an accessible area to exceed the applicable limits 

specified in § 1.1310 of this chapter.  Applications for equipment authorization of mobile or portable 

devices operating under this section must contain a statement confirming compliance with these 

requirements for both fundamental emissions and unwanted emissions.  Technical information 

showing the basis for this statement must be submitted to the Commission upon request. 

 

*  *  *  *  * 

 

18. Section 25.226(b)(8) is amended to read as follows: 

 

*  *  *  *  * 

 

(b) *  *  * 

 

(1) *  *  * 

 

(2) *  *  * 

 

(3) *  *  * 

 

(4) *  *  * 

 

(5) *  *  * 

 

(6) *  *  * 

 

(7) *  *  * 

 

(8)  All VMES applicants shall ensure compliance with the Commission's radio frequency exposure 

requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 

radiation from the proposed facilities would, in combination with radiation from other sources, cause 

RF power density or field strength in an accessible area to exceed the applicable limits specified in § 

1.1310 of this chapter.  VMES applicants with VMES terminals that will exceed the guidelines in § 

1.1310 of this chapter for radio frequency radiation exposure shall provide, with their environmental 
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assessment, a plan for mitigation of radiation exposure to the extent required to meet those guidelines.  

All VMES licensees shall ensure installation of VMES terminals on vehicles by qualified installers 

who have an understanding of the antenna's radiation environment and the measures best suited to 

maximize protection of the general public and persons operating the vehicle and equipment.  A 

VMES terminal exhibiting radiation exposure levels exceeding 1.0 mW/cm2 in accessible areas, such 

as at the exterior surface of the radome, shall have a label attached to the surface of the terminal 

warning about the radiation hazard and shall include thereon a diagram showing the regions around 

the terminal where the radiation levels could exceed 1.0 mW/cm2.  All VMES applicants shall 

demonstrate that their VMES terminals are capable of automatically ceasing transmissions upon the 

loss of synchronization or within 5 seconds of loss of reception of the satellite downlink signal, 

whichever is the shorter timeframe. 

 

*  *  *  *  * 

 

PART 27 – MISCELLANEOUS WIRELESS COMMUNICATIONS SERVICES 

 

19. The authority citation for Part 27 continues to read as follows: 

 

Authority: 47 U.S.C. 154, 301, 302, 303, 307, 309, 332, 336, and 337 unless otherwise noted. 

 

20. Section 27.52 is amended to read as follows: 

 

§ 27.52   RF exposure. 

 

Licensees and manufacturers shall ensure compliance with the Commission's radio frequency exposure 

requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 

radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 

power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 

of this chapter.  Applications for equipment authorization of mobile or portable devices operating under 

this section must contain a statement confirming compliance with these requirements for both 

fundamental emissions and unwanted emissions.  Technical information showing the basis for this 

statement must be submitted to the Commission upon request. 

 

PART 73 – RADIO BROADCAST SERVICES 

 

21. The authority citation for Part 73 continues to read as follows: 

 

Authority: 47 U.S.C. 154, 303, 334, 336, and 339. 

 

22. Section 73.404(e)(10) is amended to read as follows: 

 

*  *  *  *  * 

 

(e) *  *  * 

 

(1) *  *  * 

 

(2) *  *  * 

 

(3) *  *  * 

 

(4) *  *  * 
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(5) *  *  * 

 

(6) *  *  * 

 

(7) *  *  * 

 

(8) *  *  * 

 

(9) *  *  * 

 

(10)  Licensees and permittees shall ensure compliance with the Commission's radio frequency 

exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required 

if RF radiation from the proposed facilities would, in combination with radiation from other sources, 

cause RF power density or field strength in an accessible area to exceed the applicable limits 

specified in § 1.1310 of this chapter. 

 

PART 90 – PRIVATE LAND MOBILE RADIO SERVICES 

 

23. The authority citation for Part 90 continues to read as follows: 

 

Authority: Sections 4(i), 11, 303(g), 303(r), and 332(c)(7) of the Communications Act of 1934, as 

amended, 47 U.S.C. 154(i), 161, 303(g), 303(r), 332(c)(7). 

 

24. Section 90.1217 is amended to read as follows: 

 

§ 90.1217   RF exposure. 

 

Licensees and manufacturers shall ensure compliance with the Commission's radio frequency exposure 

requirements in § 1.1307(b) of this chapter.  An environmental assessment may be required if RF 

radiation from the proposed facilities would, in combination with radiation from other sources, cause RF 

power density or field strength in an accessible area to exceed the applicable limits specified in § 1.1310 

of this chapter.  Applications for equipment authorization of mobile or portable devices operating under 

this section must contain a statement confirming compliance with these requirements for both 

fundamental emissions and unwanted emissions.  Technical information showing the basis for this 

statement must be submitted to the Commission upon request. 

 

PART 95 – PERSONAL RADIO SERVICES 

 

25. The authority citation for Part 95 continues to read as follows: 

 

Authority: Secs. 4, 303, 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303.  

 

26. Section 95.628(h) is amended to read as follows: 

 

§ 95.628   MedRadio transmitters. 

 

*  *  *  *  * 

 

(h)  Measurement procedures. 

 

(1)  MedRadio transmitters shall be tested for frequency stability, radiated emissions and EIRP limit 

compliance in accordance with paragraphs (h)(2) and (h)(3) of this section. 
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(2)  Frequency stability testing shall be performed over the temperature range set forth in (f) of this 

section. 

 

(3)  Radiated emissions and EIRP measurements may be determined by measuring the radiated field 

from the equipment under test at 3 meters and calculating the EIRP. The equivalent radiated field 

strength at 3 meters for 1 milliwatt, 25 microwatts, 250 nanowatts, and 100 nanowatts EIRP is 115.1, 

18.2, 1.8, or 1.2 mV/meter, respectively, when measured on an open area test site; or 57.55, 9.1, 0.9, 

or 0.6 mV/meter, respectively, when measured on a test site equivalent to free space such as a fully 

anechoic test chamber. Compliance with the maximum transmitter power requirements set forth in § 

95.639(f) shall be based on measurements using a peak detector function and measured over an 

interval of time when transmission is continuous and at its maximum power level. In lieu of using a 

peak detector function, measurement procedures that have been found to be acceptable to the 

Commission in accordance with §2.947 of this chapter may be used to demonstrate compliance. 

 

(i)  For a transmitter intended to be implanted in a human body, radiated emissions and EIRP 

measurements for transmissions by stations authorized under this section may be made in 

accordance with a Commission-approved human body simulator and test technique.  The 

reference to be used for dielectric properties of the tissue-equivalent material for the body 

simulator is in 2.1093(d)(1) of this chapter. 

 

27. Section 95.1125 is amended to read as follows: 

 

§ 95.1125   RF exposure. 

 

Portable devices as defined in §2.1093(b) of this chapter operating in the WMTS shall ensure compliance 

with the Commission's radio frequency exposure requirements in § 1.1307(b) of this chapter.  An 

environmental assessment may be required if RF radiation from the proposed facilities would, in 

combination with radiation from other sources, cause RF power density or field strength in an accessible 

area to exceed the applicable limits specified in § 1.1310 of this chapter.  Applications for equipment 

authorization of WMTS devices operating under this section must contain a statement confirming 

compliance with these requirements for both fundamental emissions and unwanted emissions.  Technical 

information showing the basis for this statement must be submitted to the Commission upon request. 

 

28. Section 95.1221 is amended to read as follows:  

 

§ 95.1221 RF exposure.  

 

A MedRadio medical implant device or medical body-worn transmitter is subject to the radiofrequency 

radiation exposure requirements specified in §§ 1.1307(b) and 2.1093 of this chapter, as appropriate.  

Applications for equipment authorization of devices operating under this section must demonstrate 

compliance with these requirements using either computational modeling or laboratory measurement 

techniques.  Where a showing is based on computational modeling, the Commission retains the discretion 

to request that supporting documentation and/or specific absorption rate (SAR) measurement data be 

submitted, as described in 2.1093(d)(1). 

 

PART 97 – AMATEUR RADIO SERVICE 

 

29. The authority citation for Part 97 continues to read as follows: 

 

Authority: 48 Stat. 1066, 1082, as amended; 47 U.S.C. 154, 303. Interpret or apply 48 Stat. 1064–1068, 

1081–1105, as amended; 47 U.S.C. 151–155, 301–609, unless otherwise noted. 

 

30. Section 97.13 is amended to read as follows: 
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§ 97.13   Restrictions on station location. 

 

*  *  *  *  * 

 

(c) *  *  * 

 

(1)  The licensee shall ensure compliance with the Commission's radio frequency exposure 

requirements in §§ 1.1307(b), 2.1091 and 2.1093 of this chapter, where applicable.  In lieu of 

evaluation with the general population/uncontrolled exposure limits, amateur licensees may evaluate 

their operation with respect to members of his or her immediate household using the 

occupational/controlled exposure limits in § 1.1310, provided appropriate training and information 

has been supplied to the amateur licensee and members of his/her household.  Other nearby persons 

who are not members of the amateur licensee’s household must be evaluated with respect to the 

general population/uncontrolled exposure limits.  Appropriate methodologies and guidance for 

evaluating amateur radio service operation is described in the Office of Engineering and Technology 

(OET) Bulletin 65, Supplement B. 

 

(2) *  *  * 

 

PART 101 – FIXED MICROWAVE SERVICE 

 

31. The authority citation for Part 101 continues to read as follows: 

 

Authority: 47 U.S.C. 154, 303. 

 

32. Section 101.1425 is amended to read as follows: 

 

§ 101.1425   RF exposure. 

 

MVDDS stations in the 12.2–12.7 GHz frequency band shall ensure compliance with the Commission's 

radio frequency exposure requirements in § 1.1307(b) of this chapter.  An environmental assessment may 

be required if RF radiation from the proposed facilities would, in combination with radiation from other 

sources, cause RF power density or field strength in an accessible area to exceed the applicable limits 

specified in § 1.1310 of this chapter. 
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APPENDIX C 

 

Derivation of General MPE-Based Exemption from RF Evaluation for Single RF Sources 

 

1.  FCC Limits for General Population/Uncontrolled Maximum Permissible Exposure (MPE) 

 

The FCC’s maximum permissible exposure (MPE) limits for radiofrequency (RF) electromagnetic energy 

are given in section 1.1310 of the FCC’s rules.  The following table illustrates the general 

population/uncontrolled exposure limits.  As can readily be seen, these limits can be divided into five 

broad frequency ranges.  The exposure limits for bands (2) and (4) vary with frequency, while bands (1), 

(3) and (5) are fixed values.   

 

Frequency 

Band 

Frequency range 

(MHz) 

Electric field strength 

(V/m) 

Magnetic field strength 

(A/m) 

Power density 

(mW/cm2) 

Averaging time 

(minutes) 

(1) 0.3–1.34 614 1.63 *(100) 30 

(2) 1.34–30 824/f 2.19/f *(180/f2) 30 

(3) 30–300 27.5 0.073 0.2 30 

(4) 300–1500   f/1500 30 

(5) 1500–100,000   1.0 30 

 

f = frequency in MHz 

* = Plane-wave equivalent power density 

 

 

2.  Basis for Exemptions from Routine Evaluation 

 

Table 1 defining exemption criteria for single RF sources proposed in the Further Notice for section 

1.1307(b) is reproduced below.  The values in this table were derived for effective radiated power (ERP) 

depending on separation distance (and frequency for bands (2) and (4)) using the MPE exposure limits of 

section 1.1310 for general population/uncontrolled and far-field calculations for each of the five 

frequency bands noted above.  This conservative derivation is assumed to be worst-case due to the use of 

100% reflection in the far-field of the main-beam.  The rationale for this derivation is that if these 

conservative ERP and separation distance exemption criteria are met then there is minimal likelihood for 

the exposure limits for the general public to be exceeded. 
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Table 1—Single RF Sources Subject to Routine Environmental Evaluation 

 

Transmitter Frequency Threshold ERP 

(MHz) (watts) 

Regardless of ERP, evaluation is required if the separation distance R is less than λ/2π from the 

radiating structure, where λ is the free-space operating wavelength, unless the available maximum 

time-averaged power is less than one milliwatt.  In addition, evaluation is required if the ERP in 

watts is greater than the value given by the formula below for the appropriate frequency f in MHz 

at the separation distance R in meters. 

0.3 – 1.34 ERP ≥  1,920 R² 

1.34 – 30 ERP ≥ 3,450 R²/f² 

30 – 300 ERP ≥ 3.83 R² 

300 – 1,500 ERP ≥ 0.0128 R²f 

1,500 – 100,000 ERP ≥ 19.2R² 

 

In the context of Table 1 above, the ERP is defined as the product of the maximum antenna gain and the 

delivered maximum time-averaged power summed over all polarizations, the term “maximum antenna 

gain” is the largest far-field total power gain relative to a dipole in any direction for all transverse 

polarization components, and the term “delivered maximum time-averaged power” is the largest net 

power delivered or supplied to the antenna as averaged over any 30 minute time period for fixed sources 

and as averaged over a period inherent from device transmission characteristics for mobile and portable 

sources.  The term “separation distance” in Table 1 is defined as the minimum distance in any direction 

from any part of the radiating structure of a transmitting antenna or antenna array to the body of a nearby 

person.  To the extent that R is ≥ λ/2π, the proposed criteria in Table 1 above may be applied to fixed, 

mobile, or portable RF sources. 

 

While these conditions are conservative in the radiating near-field they may not be conservative in the 

reactive near-field.  Thus, for exposure within the “radiansphere”1 where R < λ/2π where this could be a 

concern further evaluation is required.  Reactive near fields generally dominate at separation distances of 

less than /2 and may be stronger than the fields calculated based on the far-field gain, particularly in 

the case of electrically short antennas.  “[F]or distances beyond /2 the electric field varies as 1/r … 

which corresponds to the classical far field.  For sufficiently [electrically] short dipoles at distances less 

than /2 the field [theoretically] varies [as much] as 1/r3 … and this comprises the so called near field or 

reactive zone of the antenna.”2  This behavior is a characteristic of any differential dipole element that 

may exist anywhere in the radiating structure.  For example, the tips of a half-wave dipole have electric 

fields that increase more rapidly than 1/r at less than /2.  Therefore, the separation distance is defined 

as above to be from any part of the radiating structure of a transmitting antenna. 

 

For far-field conditions, a worst-case estimate for power density with 100% reflection of incoming 

radiation (OET Bulletin 65 equation (6)) can be calculated from the following general equation: 

 
1 Proceedings of the IRE, The Radiansphere Around a Small Antenna, Wheeler, Harold A., 1959. 

2 Environmental Protection Agency, Near-Field Radiation Properties of Simple Linear Antennas with Applications 

to Radiofrequency Hazards and Broadcasting, Tell, Richard A., ORP/EAD 78-4, June 1978. 
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( )22 2

2 2 2
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4 4 4

ERPPG EIRP
S

R R R  
= = =  

 

Where S = power density (W/m2), P = power (W), G = antenna gain, and R = distance (m). 

 

Solving for ERP in the above equation, 
64.1

2SR
ERP


= . 

 

Substituting the value for S from the MPE exposure limits allows for the derivation of these MPE-based 

exemption criteria, as discussed in further detail below. 

 

It is likely that operation in frequency band (1) will require evaluation due to the magnitude of /2 in 

this frequency band, because from 0.3 MHz to 1.34 MHz evaluation is required if the separation distance 

is less than /2, which ranges across the band from 159 meters to 35.6 meters, respectively.  The most 

restrictive (general population/uncontrolled) exposure limit in this frequency band is a constant value of 

1000 W/m2.  The antennas most commonly used for transmitting at these frequencies are AM monopole 

towers.  Evaluation for these facilities can be facilitated through the use of Bulletin 65 Supplement A, and 

most licensees in this band should already be aware of this obligation.  A worst-case approximation for 

maximum ERP dependent on separation distance can be derived for these frequencies based on the far-

field equation with 100% reflection.  Thus, maximum ERP can be obtained according to: 

 

ERP = 1920 R2 

 

From 1.34 MHz to 30 MHz (frequency band (2)) evaluation is required if the separation distance is less 

than /2, which ranges across the band from 35.6 meters to 1.59 meters, respectively, and the general 

population exposure limit varies according to the inverse square of the frequency as follows: 

 

Exposure limit (power density) =  2
1800

f
 W/m2     where  f is frequency in MHz. 

 

Using the far-field equation, maximum ERP can be obtained according to: 

 

2

2

3450
f

R
ERP =  

 
From 30 to 300 MHz (frequency band (3)) evaluation is required if the separation distance is less than 

/2, which ranges across the band from 1.59 meters to 0.159 meters, respectively.  In this band, the 

general population exposure limit is a constant value (2 W/m2).   Using the far-field equation, maximum 

ERP can be obtained according to: 

 

ERP = 3.83 R2 

 

From 300 to 1,500 MHz (frequency band (4)) evaluation is required if the separation distance is less than 

/2, which ranges across the band from 159 mm to 31.8 mm, respectively and the general population 

exposure limit varies according to frequency as follows: 

 

Exposure limit (power density) =  
150

f
W/m2     where  f  is frequency in MHz.   
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Using the far-field equation, maximum ERP can be obtained according to:  
 

ERP = 0.0128 R2f 

 

From 1500 MHz to 100 GHz (frequency band (5)) evaluation is required if the separation distance is less 

than /2, which ranges across the band from 31.8 mm to 0.48 mm, respectively.  In this band, the 

general population exposure limit is a constant value of 10 W/m2.  Using the far-field equation, maximum 

ERP can be obtained according to:  
 

ERP = 19.2R2 
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APPENDIX D 

 

Derivation of General SAR-Based Exemption From RF Evaluation for Single RF Sources 

 

As a general approach the Commission in this Further Notice proposes to adopt frequency- and distance-

dependent power thresholds.  The purpose of this Appendix is to derive these frequency- and distance-

dependent time-averaged power thresholds, below which single portable RF sources operating in the 

frequency range of 300 MHz (0.3 GHz) to 6 GHz may be exempt from RF evaluation.  These thresholds 

are based on both the 1.6 W/kg 1-gram SAR limit1 and constant values for effective radiated power (ERP) 

using formulas derived from OET Bulletin 65 equation (5) at exactly 20 centimeters (cm) from the body.  

Here we ensure a conservative model with consideration of electrically small antennas with practical 

bandwidths.2 

 

The strategy in developing the exemption thresholds is to separate the frequency dependence from the 

distance dependence of these thresholds in a two step process.  Briefly, first we approximate a frequency 

dependence exponent (-0.5) to relate power density to SAR for normal (perpendicular) plane wave 

illumination of an infinite uniform planar half-space having standard tissue values of dielectric constant 

and conductivity obtained from OET Bulletin 65, Supplement C.  Second, half-wave dipoles at a 

separation distance of approximately 2 cm are used to determine a constant multiplier (60) for the 

frequency dependence factor ( f1 ) to derive power thresholds in mW.  In deriving these power 

thresholds in mW, the associated units used are cm for distance and GHz for frequency.  The distance 

dependence is then computed according to an exponential function between 2 and 20 cm using the 

threshold power found above at 2 cm and the constant values for ERP using the formulas derived in 

Appendix C (except also assuming no reflection from close objects) at exactly 20 cm.  To test this simple 

model, half-wave dipoles and planar tissue half-spaces are used to verify the SAR versus distance and 

frequency relationship at the resulting power thresholds.  The results of this model are verified by 

independent SAR computations and are found to be significantly less than the 1.6 W/kg 1-gram limit. 

 

Due to the distance where /2 is equal to 20 cm, the lowest frequency used for these power thresholds is 

300 MHz.  Separation distances less than /2 are not allowed in the MPE-based exemption criteria due 

to the reactive near field, as discussed in Appendix C.  Since /2 is 20 cm at 239 MHz, the MPE-based 

exemption criteria cannot be used to exempt antennas operating below 239 MHz if the separation distance 

is 20 cm or less.  For the case of portable RF sources where separation distance is defined to be less than 

20 cm, the lowest frequency at which these SAR-based exemption criteria established herein are valid 

will be 0.3 GHz (using the conventional frequency breakpoint at 300 MHz), thereby avoiding violation of 

the /2 requirement at 20 cm for the MPE-based exemption criteria. 

 

Canonical sources such as resonant half-wave dipoles have been used extensively to simulate the field 

conditions required for various RF exposure investigations.  In theory, electrically short antennas may 

have considerably higher SAR for a given power than the resonant half-wave dipoles used in this 

analysis, for example, electrically short dipoles that are as short as one-sixteenth wavelength with 

bandwidths of a few percent.3  Further, SAR values in practice for real devices are expected to be several 

times less and rarely more than half the SAR of resonant half-wave dipoles operating at the same power 

 
1 See 47 CFR § 2.1093(d)(2) (proposed § 1.1310). 

2 International Electrotechnical Commission, IEC 62479, Draft Edition 1, Distributed March 12, 2010. 

3 Abu T. M. Sayem, et. al., Correlating Threshold Power With Free-Space Bandwidth for Low-Directivity Antennas, 

IEEE Trans. on Electromagnetic Compatibility, Vol. 51, No. 1, Feb 2009 25-37. 
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as the device.4  However, necessary modifications that are required for some prototype devices to be 

compliant with SAR limits would not be required to undergo such modifications with inadequately 

restrictive exemption criteria.5  Based on these considerations, we propose that use of half-wave dipoles 

resulting in SAR values significantly less than 1.6 W/kg over 1-g is adequately conservative to ensure 

with reasonable certainty that the variety of real single portable RF sources having power less than the 

derived thresholds will have measured SAR values less than the specified limit.  As shown in Table D-4, 

the maximum resultant 1-g SAR values occur at short distances and at higher frequencies, where there is 

less tendency to use electrically short antennas.  Therefore, using resonant half-wave dipoles to model the 

expected SAR for RF sources should generally be conservative. 

 

1. Derivation of ERP20cm 

 

Constant values are derived by defining a common value at exactly 20 cm without the use of 100% 

reflection in the far-field of the main-beam.  There are two reasons for not considering 100% reflection in 

the derivation of these portable exemption criteria.  First, the evaluation process for portable devices to 

determine compliance with our exposure limits does not involve an environment where a reflection would 

occur.  A typical SAR measurement facility measures exposure from portable devices using a mannequin 

to test devices in normal use configurations to account for coupling concerns.  Second, during the typical 

usage of portable devices, it is not likely that a perfect reflection would occur, since metallic objects are 

not expected to be near a device during normal use.  Thus, using these exemption criteria, there is a low 

probability that the exposure limits for the general public could be exceeded.  Using the formula in OET 

Bulletin 65 equation (5) (without 100% reflection), values at exactly 20 cm can be calculated as follows, 

accounting for appropriate unit conversion, where effective radiated power = ERP (mW), frequency = f 
(GHz), and separation distance = R (cm). 

 

For “far-field” conditions, a worst-case estimate for power density without 100% reflection of incoming 

radiation (OET Bulletin 65 equation (5)) can be calculated from the following general equation 
 

22 4

64.1

4 R
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R

EIRP
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64.1
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The first relevant frequency band for these SAR-based exemption criteria is from 0.3 to 1.5 GHz. 

 

f
f

ERP 2040
64.1
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2

=


 

 

The other frequency band for these SAR-based exemption criteria is from 1.5 GHz to 6 GHz. 

 

3060
64.1

)cm 20)(0.1(4
(mW) 

2

=


ERP   

 

Thus, in summary, the ERP in the range of 0.3 to 6 GHz, at exactly 20 cm is: 

 

 
4 Mohammod Ali, et al., Threshold Power of Canonical Antennas for Inducing SAR at Compliance in the 300-3000 

MHz Frequency Range, IEEE Trans. on Electromagnetic Compatibility, Vol. 49, No. 1, Feb 2007 143-152. 

5 See APREL comments to Notice at 2; IT'IS comments to Notice at 3. 
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These values of ERP20cm will be used in section 4 of this appendix in the exemption threshold formula for 

distances less than 20 cm. 

 

2.  Plane Wave Models 

 

A plane uniform wave normally incident on a planar homogeneous tissue model enables the calculation of 

both localized and 1-gram average SAR for specific tissue dielectric properties and frequencies.6  The 

incident power densities are computed at 15 frequencies according to the head and body tissue dielectric 

parameters in OET Bulletin 65 Supplement C 01-01.  The results are summarized in Tables D-1 and D-2.  

The power density can be computed within the 0.3 – 6 GHz range for both head and body tissue 

parameters according to the fitted function 
(GHz)f5 , where 5 has been estimated as the analytical power 

density value in Tables D-1 and D-2 at 1 GHz and the square root in the denominator is an approximation 

to fitted exponents near -0.5.  Where a closer fit might be achieved by varying the approximated 

coefficient of 5, the only information used later in this appendix is the exponent of -0.5 for the frequency 

dependence. 

 
Table D-1 - Plane Wave Power Density (mW/cm2) Computed for Head Tissues per W/kg (1-g SAR)  

GHz 0.3 0.45 0.835 0.9 0.915 1.45 1.61 1.8 1.9 2 2.45 3 4.5 5.2 5.8 

r 45.3 43.5 41.5 41.5 41.5 40.5 40.3 40 40 40 39.2 38.5 36.8 35.4 35.3 

 (S/m) 0.87 0.87 0.9 0.97 0.98 1.2 1.29 1.4 1.4 1.4 1.8 2.4 3.94 4.66 5.27 

analytical 
8.01 6.75 5.66 5.35 5.30 4.39 4.15 3.91 3.89 3.88 3.30 2.85 2.37 2.26 2.22 

(mW/cm2) 

fitted 
9.13 7.45 5.47 5.27 5.23 4.15 3.94 3.73 3.63 3.54 3.19 2.89 2.36 2.19 2.08 

(mW/cm2) 

difference 

% 
14.0 10.4 -3.3 -1.4 -1.3 -5.4 -5.1 -4.5 -6.7 -8.7 -3.4 1.5 -0.5 -3.2 -6.4 

 
 

 
6 See Niels Kuster and Quirino Balzano, Energy Absorption Mechanisms by Biological Bodies in the Near Field of 

Dipole antennas Above 300 MHz, IEEE Trans. on Vehicular Technology, Vol. 41, No. 1, Feb 1992.  See also Gang 

Kang and Om P. Gandhi, Effect of Dielectric Properties on the Peak 1- and 10-g SAR for 802.11 a/b/g Frequencies 

2.45 and 5.15 to 5.85 GHz, IEEE Trans. on Electromagnetic Compatibility, Vol. 46, No. 2, May 2004. 



 Federal Communications Commission FCC 13-39 

 129 

Table D-2 - Plane Wave Power Density (mW/cm2) Computed for Body Tissues per W/kg (1-g SAR) 

GHz 0.3 0.45 0.835 0.9 0.915 1.45 1.61 1.8 1.9 2 2.45 3 4.5 5.2 5.8 

r 58.2 56.7 55.2 55 55 54 53.8 53.3 53.3 53.3 52.7 52 50 49 48.2 

 (S/m) 0.92 0.94 0.97 1.05 1.06 1.3 1.4 1.52 1.52 1.52 1.95 2.73 4.48 5.3 6 

analytical 
8.63 7.43 6.48 6.09 6.04 5.03 4.76 4.47 4.46 4.44 3.79 3.18 2.64 2.53 2.46 

(mW/cm2) 

fitted 
9.13 7.45 5.47 5.27 5.23 4.15 3.94 3.73 3.63 3.54 3.19 2.89 2.36 2.19 2.08 

(mW/cm2) 

difference 

% 
5.8 0.3 -15.6 -13.4 -13.4 -17.6 -17.2 -16.5 -18.5 -20.3 -15.8 -9.1 -10.4 -13.3 -15.6 

 

 

3.  Resonant Half-Wave Dipole Models 

 

Reliable 1-g SAR values are available for resonant half-wave dipoles at selected frequencies between 0.3 

and 3 GHz in IEEE Standard 1528-2003.7  Additional SAR values are also available in the IEEE 1528b 

draft and IEC 62209-2 between 30 MHz and 6 GHz.8  These SAR values have been verified extensively9 

using finite difference time domain (FDTD) simulations and laboratory measurements at distances of 15 

mm at frequencies up to and including 1 GHz and at 10 mm for higher frequencies to provide benchmarks 

for verifying SAR measurement system accuracy.  For the present study, SAR values were computed 

using the method of moments (MoM) Numerical Electromagnetics Code (NEC-4.1),10 recruiting the 

ground plane to simulate standard head tissue with the frequency-dependent dielectric properties shown in 

Table D-1 above.  NEC-4.1 with the Sommerfeld/Norton ground condition was used to compute 1-g SAR 

values in a cubic centimeter volume just below the ground plane at frequencies up to 3 GHz and these 

were compared to those specified in IEEE 1528-2003; the results showed good agreement within 3%.  

The SAR values computed at 5.2 and 5.8 GHz were about 20% lower than that in IEC 62209-2.  This 

difference is suspected to be related to the 1-g SAR averaging method and spatial resolution necessary to 

capture the steeper field gradients due to the much smaller penetration depth at higher frequencies.11  The 

result of these NEC-4.1 calculations are shown in Table D-5, where separation distance in this context is 

defined as the distance from the center of the dipole to the surface of the ground plane, as used in IEEE 

Standard 1528-2003 for direct comparison.  Although this definition of separation distance is in conflict 

 
7 IEEE Standards Coordinating Committee 34 (SCC34), Subcommittee 2.  Recommended Practice for Determining 

the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Body Due to Wireless Communications 

Devices:  Experimental Techniques.   IEEE Standard 1528-2003. 

8 See International Electrotechnical Commission, Human exposure to radio frequency fields from hand-held and 

body-mounted wireless communication devices - Human models, instrumentation, and procedures - Part 2: 

Procedure to determine the specific absorption rate (SAR) for wireless communication devices used in close 

proximity to the human body (frequency range of 30 MHz to 6 GHz), March 30, 2010. 

9 Id. 

10 NEC-4.1, Lawrence Livermore National Laboratory (LLNL), P.O. Box 808, L-156, Livermore, CA 94550. 

11 E-fields are calculated at 1 mm resolution using NEC-4.1 and averaged in an Excel spreadsheet over a 1 cm3 

volume centered over the dipole feed-point to determine the 1-g SAR.  While this simple grid-by-grid averaging 

method is convenient, it may not be as accurate as computing the SAR by averaging the 8 corner points surrounding 

each 1 mm grid volume for extremely steep field gradients at higher frequencies.  As higher spatial resolutions are 

used or denser grid points closer to the tissue surface are selectively chosen in the NEC-4.1 computations, the 1-g 

SAR gradually exceeds those in IEC 62209-2.  The IEC working group also experienced certain difficulties above 3 

GHz. 
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with our general usage of separation distance,12 this usage provides a more conservative result, especially 

at close distances. 

 

 

4.  Plane Wave/Dipole Model to Determine Threshold Power 

 

Given the 
(GHz)f1  frequency dependence in the plane wave model for power density versus SAR, we 

assume the same frequency dependence for power into a resonant dipole versus SAR and determine a new 

coefficient (60) for dipoles at approximately 2 cm separation distance.  This formula at approximately 2 

cm is then exponentially fitted to the values at exactly 20 cm using ERP20cm derived in section 1 of this 

appendix.  This avoids discontinuities in the threshold when transitioning between SAR- and MPE-based 

exemption criteria for portable and mobile exposure conditions, providing flexibility for both portable (< 

20 cm) devices and mobile (≥ 20 cm) devices up to 40 cm.  Finally, the resulting model is validated 

against NEC-calculated values of SAR at a range of frequencies from 0.3 to 5.8 GHz and separation 

distances from 0.5 to 20 cm. 

 

The function 60/f(GHz) has in the past been used as a low power threshold by Telecommunications 

Certification Bodies (TCBs) in the processing of equipment authorization applications.  We observe that 

(GHz)f60  (mW) provides conservative power thresholds from 0.3 to 6 GHz at a separation distance of 

approximately 2 cm.  Using this 2 cm formula and according to our NEC calculations, the 1-g SAR varies 

over a range from 0.29 to 0.57 W/kg, which is 7.4 to 4.5 dB less, respectively, than the limit of 1.6 W/kg 

over 1 gram. 

 

Field strength, and hence SAR, are expected to attenuate as exponential functions of distance, i.e. d-x.  The 

SAR-based criteria considered with a coefficient of 60 and a separation distance of 2 cm can be 

approximated according d-x, where x is determined from 
(GHz)f60  (mW) at 2 cm and the values of 

ERP20cm from section 1 of this appendix for continuity between portable and mobile devices at 20 cm.  

For this reason, we propose to allow the use of the values calculated without reflection at exactly 20 cm to 

be flat out to a separation distance of 40 cm where the values of the MPE-based exemption criteria in 

Appendix C (with reflection) equal these flat values from 20 cm (without reflection) developed here.  The 

values are extrapolated according to the following equations at selected frequencies and for distances 

between 0.5 and 20 cm as shown in Table D-3 in milliwatts. 

 
x

20th )cm 20/((mW) P dERP cm=  

 

where: 
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For the powers in Table D-3, 1-g SAR values estimated using NEC-4.1, half-wave dipoles and the head 

tissue dielectric parameters specified in OET Bulletin 65 Supplement C (Edition 01-01) and IEEE Std 

1528-2003 are shown in Table D-4.  The maximum 1-g SAR at various frequencies and distances in 

Table D-4 are significantly less than 1.6 W/kg over 1-g.  The much smaller (< 0.1 W/kg) 1-g SAR values 

at larger distances (approaching 20 cm) are mainly due to the proposed frequency-dependent mobile 

exemption power constraint at 20 cm (ERP20cm).  This constraint is derived from the MPE limits and OET 

Bulletin 65 equation (5).  The MPE limits assume whole body exposure, which is feasible for humans at 

 
12 See para. 131 supra. 
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20 cm, while the SAR-based exemption criteria derived here at less than 20 cm assume only partial body 

exposure because a planar model is used throughout this appendix. 

 

Pth (mW) should be compared with either the available maximum time-averaged power or the maximum 

time-averaged ERP for a device, which ever is greater, for two reasons.  First, it is necessary to use device 

ERP because for any device with an antenna of significant gain, exemption should be based on the 

incident power density.  Second, it is necessary to use transmitter power because near-field energy 

coupling effects between a device and the body of a user should be considered due to induced SAR from 

magnetic fields generated by current flowing along a transmitting antenna or other radiating device 

structures, especially at distances less than /2.  However, if the ERP of a portable device is not easily 

obtained, then available power may be used (i.e., without consideration of ERP) in comparison with the 

table only if the device antenna(s) or radiating structure(s) do not exceed the electrical length of λ/4.13 

 

5.  Concluding Remarks 

 

Our existing power exclusion thresholds for mobile devices in section 2.1091(c), which assume that 

persons are normally not closer than 20 cm from any part of the radiating structure, are 1.5 W ERP for 

transmitters operating at frequencies at or below 1.5 GHz and 3 W ERP for transmitters operating at 

frequencies above 1.5 GHz.  The proposed exemption criteria are similar to these existing power 

exclusion thresholds above 1.5 GHz between 20 and 40 cm, but consider the potential for whole body 

resonance at frequencies below 1.5 GHz.  These proposed exemption criteria are less restrictive than the 

existing power exclusion thresholds between 0.8 and 1.5 GHz and additionally allow for extension of 

these exclusion thresholds down to 0.3 GHz.14  We propose to allow the use of these exemption criteria 

out to a separation distance of 40 cm for mobile and fixed RF sources operating between 300 MHz and 6 

GHz.  At 40 cm, the MPE-based exemption criteria and these SAR-based exemption criteria would be 

equal. 

 

We recognize that the formulation of exemption criteria is an area of current research15 and that our 

independent proposals do not consider the useful variable of bandwidth and resulting electric length 

limitation.  However, such considerations are not consistent with our premise of a model based only on 

power, distance, and frequency.  In addition, such research is only published out to 5 cm and does not 

consider continuity with far-field exemption criteria.  We encourage further research in this area and use 

of these somewhat more complex exemptions in a sequential approach to determination of compliance, 

with the goal of eliminating unnecessary SAR measurements where it can be stated with confidence that 

our limits will not be exceeded. 

 

Generally this sequence for single portable RF sources includes the following steps: (1) determination of 

1 mW blanket exemption under section 1.1307(b)(1); (2) determination of exemption under the proposed 

MPE-based section 1.1307(b)(1)(i) if (1) is not met; (3) determination of exemption under the proposed 

SAR-based section 1.1307(b)(1)(ii) if both (1) and (2) are not met; (4) streamlined test reduction  

  

 
13 See Harrington, R. F., Effect of Antenna Size on Gain, Bandwidth, and Efficiency, Journal of Research of the 

National Bureau of Standards, Radio Propagation Vol. 64D, No. 1, January-February 1960, pp. 1-12. 

14 See para. 137 supra.  

15 See references in this appendix supra. 
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procedures for evaluation by the FCC Laboratory which may reference current research based on 

bandwidth, etc. if (1), (2), and (3) are not met; (5) evaluation by SAR measurement or computation if (1), 

(2), (3), and (4) are not met; then (6) Environmental Assessment (EA) if none of the previous are met 

(i.e., our exposure limits would be exceeded).16  This process has been illustrated in the flow chart 

included herein as Figure D-1. 

 
16 See Appendix B supra. 
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Table D-3 – Threshold Powers (mW) at Selected Frequencies (GHz) and Distances from 0.5 to 20 cm 

  Distance (cm) 

   0.5 1 1.5 2 2.5 3 4 5 6 7 8 9 10 12.5 15 17.5 20 

F
re

q
u

en
cy

 (
G

H
z)

 

0.3 39 65 88 110 130 150 180 220 250 280 310 340 360 430 490 550 610 

0.45 22 44 67 89 110 130 180 230 270 320 360 410 460 570 690 800 920 

0.835 9.2 25 44 66 90 120 170 240 310 390 470 550 640 900 1100 1400 1700 

0.9 8.3 23 42 63 88 110 170 240 320 400 480 570 670 900 1200 1500 1800 

1.45 4.3 15 30 50 74 100 170 250 350 460 580 720 870 1300 1800 2300 3000 

1.8 3.5 13 26 45 67 94 160 240 340 450 570 710 860 1300 1800 2400 3060 

1.9 3.4 12 26 44 66 92 160 240 330 440 560 700 850 1300 1800 2400 3060 

2.45 2.7 10 22 38 59 83 140 220 310 420 540 670 820 1300 1800 2400 3060 

3 2.3 9.0 20 35 53 76 130 210 290 400 510 650 790 1200 1700 2400 3060 

5.2 1.5 6.3 15 26 42 61 110 170 250 350 460 590 730 1200 1700 2300 3060 

5.8 1.4 5.9 14 25 40 58 110 170 250 340 450 580 720 1100 1700 2300 3060 

 

Table D-4 – Estimated 1-g SAR (W/kg) for λ/2 Dipole Corresponding to the Threshold Powers in Table D-3 

  Distance (cm) 

   0.5 1 1.5 2 2.5 3 4 5 6 7 8 9 10 12.5 15 17.5 20 

F
re

q
u

en
cy

 (
G

H
z)

 

0.3 0.17 0.23 0.27 0.29 0.29 0.30 0.28 0.26 0.23 0.20 0.17 0.14 0.12 0.08 0.05 0.04 0.03 

0.45 0.16 0.26 0.33 0.37 0.39 0.38 0.38 0.34 0.28 0.23 0.18 0.16 0.13 0.08 0.06 0.04 0.04 

0.835 0.14 0.30 0.41 0.47 0.48 0.48 0.37 0.30 0.24 0.20 0.16 0.14 0.12 0.11 0.10 0.11 0.11 

0.9 0.15 0.32 0.45 0.51 0.52 0.47 0.38 0.31 0.25 0.20 0.17 0.15 0.13 0.12 0.12 0.13 0.13 

1.45 0.17 0.43 0.56 0.57 0.51 0.44 0.34 0.27 0.24 0.22 0.22 0.24 0.26 0.29 0.24 0.20 0.22 

1.8 0.21 0.50 0.56 0.53 0.46 0.39 0.30 0.26 0.25 0.27 0.30 0.33 0.34 0.27 0.24 0.28 0.26 

1.9 0.21 0.48 0.56 0.51 0.44 0.37 0.29 0.26 0.25 0.28 0.31 0.34 0.33 0.26 0.25 0.28 0.25 

2.45 0.27 0.53 0.53 0.45 0.37 0.32 0.27 0.30 0.35 0.39 0.37 0.32 0.29 0.34 0.32 0.29 0.32 

3 0.33 0.56 0.50 0.40 0.33 0.31 0.31 0.40 0.43 0.39 0.33 0.33 0.36 0.35 0.35 0.35 0.34 

5.2 0.39 0.39 0.33 0.30 0.36 0.44 0.43 0.37 0.44 0.44 0.40 0.46 0.44 0.47 0.47 0.46 0.46 

5.8 0.34 0.32 0.29 0.31 0.39 0.46 0.40 0.41 0.46 0.40 0.46 0.45 0.44 0.42 0.46 0.46 0.47 
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Table D-5 – 1-g SAR of λ/2 Dipole at 1.0 W Input (Computed with NEC-4 using dipole specs from IEEE 1528 & IEC 62209-2) 

  Distance (cm) 

   0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 12.5 15.0 17.5 20.0 

F
re

q
u

en
cy

 (
G

H
z)

 
0.3 4.42 3.57 3.03 2.60 2.25 1.97 1.53 1.19 0.92 0.71 0.55 0.43 0.33 0.19 0.11 0.07 0.05 

0.45 7.45 5.97 4.94 4.14 3.50 2.96 2.10 1.47 1.03 0.72 0.51 0.38 0.28 0.15 0.09 0.06 0.04 

0.835 15.2 12.0 9.35 7.15 5.38 3.99 2.20 1.25 0.78 0.50 0.34 0.25 0.19 0.12 0.09 0.08 0.07 

0.9 18.0 14.0 10.73 8.02 5.88 4.26 2.25 1.29 0.77 0.50 0.35 0.25 0.20 0.13 0.10 0.09 0.07 

1.45 40.7 29.0 18.67 11.42 6.95 4.36 2.00 1.08 0.68 0.49 0.39 0.33 0.30 0.22 0.13 0.09 0.07 

1.8 58.7 38.2 21.60 11.81 6.85 4.16 1.87 1.08 0.75 0.60 0.52 0.46 0.39 0.21 0.13 0.12 0.09 

1.9 62.7 39.7 21.71 11.53 6.64 3.99 1.82 1.07 0.76 0.63 0.55 0.48 0.38 0.20 0.14 0.12 0.08 

2.45 100.6 53.0 23.98 11.74 6.32 3.85 1.95 1.35 1.12 0.93 0.69 0.48 0.36 0.26 0.18 0.12 0.10 

3.0 143.8 61.8 24.75 11.42 6.28 4.05 2.41 1.91 1.49 0.98 0.65 0.51 0.46 0.29 0.20 0.15 0.11 

5.2 262.6 62.3 21.69 11.68 8.52 7.17 3.95 2.15 1.75 1.24 0.88 0.77 0.60 0.39 0.27 0.20 0.15 

5.8 240.8 54.4 20.38 12.23 9.73 7.92 3.62 2.42 1.85 1.19 1.02 0.77 0.61 0.38 0.27 0.20 0.15 
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Figure D-1 – General Sequence for Determination of Procedure to Establish Compliance with 

Exposure Limits for a Single RF Source 

 

 

 

Evaluation Type 

Power 

< 1 mW 

? 

ERP < 

Table 1 

for R? 

“Blanket” Exempt – 

No evaluation 

required. 

§ 1.1307(b)(1) 

Y 

N 

< 40 cm 

< 6 GHz 

? 

N 

Y 

“MPE” Exempt – No 

evaluation 

required. 

§ 1.1307(b)(1)(i) 

Pass 

Evalua-

tion? 

Power & 

ERP < 

Pth? 

Y 

“SAR” Exempt – No 

evaluation 

required. 

§ 1.1307(b)(1)(ii) 

Y 

Pass Lab 

proc.? 

Laboratory test 

evaluation 

reduction 

procedures 

(Knowledge Database) 

Y 

Submit 

demonstration of 

compliance 

Environmental 

Assessment 

§ 1.1307 

FCC Review 

N 

N 

N 

Y 

> 0.5 cm? 

Y 

Evaluation by 

measurement or 

computation 

(Knowledge Database) 

N 

N 



 Federal Communications Commission FCC 13-39 
 

 136 

APPENDIX E 

 

Final Regulatory Flexibility Analysis 

 

As required by the Regulatory Flexibility Act (RFA),1 an Initial Regulatory Flexibility Analysis was 

incorporated in the Notice of Proposed Rulemaking (NPRM) in ET Docket 03-137.2 The Commission 

sought written public comment on the proposals in the NPRM, including comment on the IRFA.3  This 

Final Regulatory Flexibility Analysis (FRFA) conforms to the RFA. 

A. Need for, and Objectives of, the Report and Order.  

The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal Government to 

evaluate the effects of their actions on the quality of the human environment.4  To meet its responsibilities 

under NEPA, the Commission has adopted requirements for evaluating the environmental impact of its 

actions.  One of several environmental factors addressed by these requirements is human exposure to 

radiofrequency (RF) energy emitted by FCC-regulated transmitters, facilities and devices.5 

 

The Report and Order amends Parts 1, 2 and 95 of our rules relating to the compliance of FCC-regulated 

transmitters, facilities, and devices with the guidelines for human exposure to radiofrequency (RF) energy 

adopted by the Commission in l996 and 1997.  Specifically we are making certain revisions in the rules that 

we believe will result in more efficient, practical and consistent application of compliance procedures.  

 

B. Summary of Significant Issues Raised by Public Comments in Response to the IRFA. 

 

No public comments were filed in response to the IRFA in this proceeding.  In addition, no comments were 

submitted concerning small business issues. 

 

C. Response to Comments by the Chief Counsel for Advocacy of the Small Business 

Administration. 

 

Pursuant to the Small Business Jobs Act of 2010, the Commission is required to respond to any comments 

filed by the Chief Counsel for Advocacy of the Small Business Administration, and to provide a detailed 

statement of any change made to the proposed rules as a result of those comments.  The Chief Counsel did 

not file any comments in response to the proposed rules in this proceeding. 

 

D. Description and Estimate of the Number of Small Entities To Which Rules Will Apply. 

 

The RFA directs agencies to provide a description of, and where feasible, an estimate of the number of 

small entities that may be affected by the proposed rules and policies, if adopted.6  The RFA generally 

 
1 See 5 U.S.C. § 603.  The RFA, see 5 U.S.C. § 601-612 has been amended by the Contract With America 

Advancement Act of 1996, Public Law 104-121, 110 Stat. 847 (1996) (CWAAA).  Title II of the CWAAA is the 

Small Business Regulatory Enforcement Fairness Act of 1996 (SBREFA). 

2 Notice of Proposed Rulemaking in ET Docket 03-137 (Proposed Changes in the Commission’s Rules Regarding 

Human Exposure to Radio frequency Electromagnetic Fields), 18 FCC Rcd 13187 (2003). 

3 See 5 U.S.C. § 604.  

4 National Environmental Policy Act of 1969, as amended, 42 U.S.C. 4321-4335.  

5 See 47 CFR 1.1307(b). 

6 5 U.S.C. § 603(b)(3). 
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defines the term “small entity” as having the same meaning as the terms “small business,” “small 

organization,” and “small governmental jurisdiction.”7  In addition, the term “small business” has the 

same meaning as the term “small business concern” under the Small Business Act.8  A “small business 

concern” is one which: (1) is independently owned and operated; (2) is not dominant in its field of 

operation; and (3) satisfies any additional criteria established by the SBA.9 

 

Small Businesses.   Nationwide, there are a total of approximately 29.6 million small businesses, 

according to the SBA.10   

 

Small Businesses, Small Organizations, and Small Governmental Jurisdictions. Our action may, over 

time, affect small entities that are not easily categorized at present.  We therefore describe here, at the 

outset, three comprehensive, statutory small entity size standards.11  First, nationwide, there are a total of 

approximately 27.5 million small businesses, according to the SBA.12  In addition, a “small organization” 

is generally “any not-for-profit enterprise which is independently owned and operated and is not dominant 

in its field.”13  Nationwide, as of 2007, there were approximately 1,621,315 small organizations.14  

Finally, the term “small governmental jurisdiction” is defined generally as “governments of cities, towns, 

townships, villages, school districts, or special districts, with a population of less than fifty thousand.”15  

Census Bureau data for 2011 indicate that there were 89,476 local governmental jurisdictions in the 

United States.16  We estimate that, of this total, as many as 88, 506 entities may qualify as “small 

governmental jurisdictions.”17  Thus, we estimate that most governmental jurisdictions are small. 

 
7 5 U.S.C. § 601(6). 

8 5 U.S.C. § 601(3) (incorporating by reference the definition of “small-business concern” in the Small Business 

Act, 15 U.S.C. § 632).  Pursuant to 5 U.S.C. § 601(3), the statutory definition of a small business applies “unless an 

agency, after consultation with the Office of Advocacy of the Small Business Administration and after opportunity 

for public comment, establishes one or more definitions of such term which are appropriate to the activities of the 

agency and publishes such definition(s) in the Federal Register.” 

9 15 U.S.C. § 632. 

10  See SBA, Office of Advocacy, “Frequently Asked Questions,” http://web.sba.gov/faqs  (accessed Jan. 2009). 

11 See 5 U.S.C. §§ 601(3)–(6). 

12 See SBA, Office of Advocacy, “Frequently Asked Questions,” web.sba.gov/faqs  (last visited May 6,2011;  

figures are from 2009). 

13 5 U.S.C. § 601(4). 

14 INDEPENDENT SECTOR, THE NEW NONPROFIT ALMANAC & DESK REFERENCE (2010). 

15 5 U.S.C. § 601(5). 

16 U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES: 2011, Table 427 (2007)  

17The 2007 U.S Census data for small governmental organizations indicate that there were 89, 476 “Local 

Governments” in 2007. (U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES 2011, 

Table 428.) The criterion by which the size of such local governments is determined to be small is a population of 

50,000. However, since the Census Bureau does not specifically apply that criterion, it cannot be determined with 

precision how many of such local governmental organizations is small. Nonetheless, the inference seems reasonable 

that substantial number of these governmental organizations has a population of less than 50, 000. To look at Table 

428 in conjunction with a related set of data in Table 429 in the Census’s Statistical Abstract of the U.S., that 

inference is further supported by the fact that in both Tables, many entities that may well be small are included in 

the 89,476 local governmental organizations, e.g. county, municipal, township and town, school district and special 

district entities.  Measured by a criterion of a population of  50,000  many specific sub-entities in this category seem 

more likely than larger county-level governmental organizations to have small populations. Accordingly, of the 

(continued….) 

http://web.sba.gov/faqs
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Experimental Radio Service (Other Than Broadcast).  The majority of experimental licenses are 

issued to companies such as Motorola and Department of Defense contractors such as Northrop, 

Lockheed and Martin Marietta.  Businesses such as these may have as many as 200 licenses at one time.  

The majority of these applications are from entities such as these.  Given this fact, the remaining 30 

percent of applications, we assume, for purposes of our evaluations and conclusions in this FRFA, will be 

awarded to small entities, as that term is defined by the SBA. 

 

The Commission processes approximately 1,000 applications a year for experimental radio operations.  

About half or 500 of these are renewals and the other half are for new licenses.  We do not have adequate 

information to predict precisely how many of these applications will be impacted by our rule revisions.  

However, based on the above figures we estimate that as many as 300 of these applications could be from 

small entities and potentially could be impacted. 

 

International Broadcast Stations.  Commission records show that there are 19 international high 

frequency broadcast station authorizations.  We do not request nor collect annual revenue information, 

and are unable to estimate the number of international high frequency broadcast stations that would 

constitute a small business under the SBA definition.   Since all international broadcast stations operate 

using relatively high power levels, it is likely that they could all be impacted by our rule revisions.  

 

Satellite Telecommunications Providers.  Two economic census categories address the satellite 

industry.  The first category has a small business size standard of $15 million or less in average annual 

receipts, under SBA rules.18  The second has a size standard of $25 million or less in annual receipts.19 

The category of Satellite Telecommunications “comprises establishments primarily engaged in providing 

telecommunications services to other establishments in the telecommunications and broadcasting 

industries by forwarding and receiving communications signals via a system of satellites or reselling 

satellite telecommunications.”20  Census Bureau data for 2007 show that 512 Satellite 

Telecommunications firms that operated for that entire year.21  Of this total, 464 firms had annual receipts 

of under $10 million, and 18 firms had receipts of $10 million to $24,999,999.22  Consequently, the 

Commission estimates that the majority of Satellite Telecommunications firms are small entities that 

might be affected by our actions. 

 

The second category, i.e. “All Other Telecommunications” comprises “establishments primarily engaged 

in providing specialized telecommunications services, such as satellite tracking, communications 

telemetry, and radar station operation.  This industry also includes establishments primarily engaged in 

providing satellite terminal stations and associated facilities connected with one or more terrestrial 

systems and capable of transmitting telecommunications to, and receiving telecommunications from, 

satellite systems.  Establishments providing Internet services or voice over Internet protocol (VoIP) 

services via client-supplied telecommunications connections are also included in this industry.”23  For this 
(Continued from previous page)   

89,746 small governmental organizations identified in the 2007 Census, the Commission estimates that a substantial 

majority is small.  17 13 C.F.R. § 121.201, NAICS code 517110. 

18 13 C.F.R. § 121.201, NAICS code 517410. 

19 13 C.F.R. § 121.201, NAICS code 517919. 

20 U.S. Census Bureau, 2007 NAICS Definitions, 517410 Satellite Telecommunications.  

21 See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en.  

22 See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

23  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517919&search=2007%20NAICS%20Search. 
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category, Census Bureau data for 2007 shows that there were a total of 2,383 firms that operated for the 

entire year.24  Of this total, 2,347 firms had annual receipts of under $25 million and 12 firms had annual 

receipts of $25 million to $49, 999,999.25  Consequently, the Commission estimates that the majority of 

All Other Telecommunications firms are small entities that might be affected by our actions. 

 

Fixed Satellite Transmit/Receive Earth Stations.  There are approximately 4,303 earth station 

authorizations, a portion of which are Fixed Satellite Transmit/Receive Earth Stations.  We do not request 

nor collect annual revenue information, and are unable to estimate the number of the earth stations that 

would constitute a small business under the SBA definition.  However, the majority of these stations 

could be impacted by our revised rules.  

 

Fixed Satellite Small Transmit/Receive Earth Stations.  There are approximately 4,303 earth station 

authorizations, a portion of which are Fixed Satellite Small Transmit/Receive Earth Stations.  We do not 

request nor collect annual revenue information, and are unable to estimate the number of fixed small 

satellite transmit/receive earth stations that would constitute a small business under the SBA definition.  

However, the majority of these stations could be impacted by our revised rules.  

 

Fixed Satellite Very Small Aperture Terminal (VSAT) Systems.  These stations operate on a primary 

basis, and frequency coordination with terrestrial microwave systems is not required.  Thus, a single 

"blanket" application may be filed for a specified number of small antennas and one or more hub stations.  

There are 492 current VSAT System authorizations.  We do not request nor collect annual revenue 

information, and are unable to estimate the number of VSAT systems that would constitute a small 

business under the SBA definition.  However, it is expected that many of these stations could be impacted 

by our revised rules.  

 

Mobile Satellite Earth Stations.  There are 19 licensees.  We do not request nor collect annual revenue 

information, and are unable to estimate the number of mobile satellite earth stations that would constitute 

a small business under the SBA definition.  However, it is expected that many of these stations could be 

impacted by our revised rules. 

 

Wireless Telecommunications Carriers (except satellite).  This industry comprises establishments 

engaged in operating and maintaining switching and transmission facilities to provide communications 

via the airwaves. Establishments in this industry have spectrum licenses and provide services using that 

spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 

services.26 The appropriate size standard under SBA rules is for the category Wireless 

Telecommunications Carriers.  The size standard for that category is that a business is small if it has 1,500 

or fewer employees.27  Under the present and prior categories, the SBA has deemed a wireless business to 

be small if it has 1,500 or fewer employees.28  For this category, census data for 2007 show that there 

 
24  http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

25http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

26  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517210&search=2007%20NAICS%20Search 

27 13 C.F.R. § 121.201, NAICS code 517210. 

28 13 C.F.R. § 121.201, NAICS code 517210.  The now-superseded, pre-2007 C.F.R. citations were 13 C.F.R. § 

121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS). 

http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517210&search=2007%20NAICS%20Search
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were 1,383 firms that operated for the entire year.29  Of this total, 1,368 firms had employment of 999 or 

fewer employees and 15 had employment of 1000 employees or more.30 Thus under this category and the 

associated small business size standard, , the Commission estimates that the majority of wireless 

telecommunications carriers(except satellite) are small entities that may be affected by our proposed 

actions.31 

 

Licenses Assigned by Auctions.  Initially, we note that, as a general matter, the number of winning 

bidders that qualify as small businesses at the close of an auction does not necessarily represent the 

number of small businesses currently in service.  Also, the Commission does not generally track 

subsequent business size unless, in the context of assignments or transfers, unjust enrichment issues are 

implicated. 

 

Paging Services. Neither the SBA nor the FCC has developed a definition applicable exclusively to 

paging services. However, a variety of paging services is now categorized under Wireless 

Telecommunications Carriers (except satellite). 32 This industry comprises establishments engaged in 

operating and maintaining switching and transmission facilities to provide communications via the 

airwaves. Establishments in this industry have spectrum licenses and provide services using that 

spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 

services. Illustrative examples in the paging context include paging services, except satellite; two-way 

paging communications carriers, except satellite; and radio paging services communications carriers. The 

SBA has deemed a paging service in this category to be small if it has 1,500 or fewer employees.33 For 

this category, census data for 2007 show that there were 1,383 firms that operated for the entire year.34  

Of this total, 1,368 firms had employment of 999 or fewer employees and 15 had employment of 1000 

employees or more.35 Thus under this category and the associated small business size standard, , the 

Commission estimates that the majority of paging services in the category of wireless telecommunications 

carriers(except satellite) are small entities that may be affected by our actions.36 

 

In addition, in the Paging Second Report and Order, the Commission adopted a size standard for “small 

businesses” for purposes of determining their eligibility for special provisions such as bidding credits.37  

 
29 U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 

Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010). 

30 Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 

1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.” 

31See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en  

32  U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)”; http://www.census.gov/naics/2007/def/ND517210.HTM#N517210 

33 U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)” 

34 U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 

Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010). 

35 Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 

1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.” 

36See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en  

37 Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging Systems, 

Second Report and Order, 12 FCC Rcd 2732, 2811-2812, paras. 178-181 (“Paging Second Report and Order”); see 

also Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging 

(continued….) 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
http://www.census.gov/naics/2007/def/ND517210.HTM#N517210
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
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A small business is an entity that, together with its affiliates and controlling principals, has average gross 

revenues not exceeding $15 million for the preceding three years.38  The SBA has approved this 

definition.39  An initial auction of Metropolitan Economic Area (“MEA”) licenses was conducted in the 

year 2000.  Of the 2,499 licenses auctioned, 985 were sold.40  Fifty-seven companies claiming small 

business status won 440 licenses.41  A subsequent auction of MEA and Economic Area (“EA”) licenses 

was held in the year 2001.  Of the 15,514 licenses auctioned, 5,323 were sold.42  One hundred thirty-two 

companies claiming small business status purchased 3,724 licenses.  A third auction, consisting of 8,874 

licenses in each of 175 EAs and 1,328 licenses in all but three of the 51 MEAs, was held in 2003.  

Seventy-seven bidders claiming small or very small business status won 2,093 licenses. 43 A fourth 

auction of 9,603 lower and upper band paging licenses was held in the year 2010.  29 bidders claiming 

small or very small business status won 3,016 licenses.  

 

2.3 GHz Wireless Communications Services.  This service can be used for fixed, mobile, radiolocation, 

and digital audio broadcasting satellite uses.  The Commission defined “small business” for the wireless 

communications services (“WCS”) auction as an entity with average gross revenues of $40 million for 

each of the three preceding years, and a “very small business” as an entity with average gross revenues of 

$15 million for each of the three preceding years.44  The SBA approved these definitions.45  The 

Commission conducted an auction of geographic area licenses in the WCS service in 1997.  In the 

auction, seven bidders that qualified as very small business entities won 31 licenses, and one bidder that 

qualified as a small business entity won a license.    

 

1670-1675 MHz Services.  This service can be used for fixed and mobile uses, except aeronautical 

mobile.46  An auction for one license in the 1670-1675 MHz band was conducted in 2003.  The 

Commission defined a “small business” as an entity with attributable average annual gross revenues of 

not more than $40 million for the preceding three years, which would thus be eligible for a 15 percent 

discount on its winning bid for the 1670-1675 MHz band license.  Further, the Commission defined a 

“very small business” as an entity with attributable average annual gross revenues of not more than $15 

million for the preceding three years, which would thus be eligible to receive a 25 percent discount on its 

winning bid for the 1670-1675 MHz band license.    The winning bidder was not a small entity. 

 

(Continued from previous page)   

Systems, Memorandum Opinion and Order on Reconsideration, 14 FCC Rcd 10030, 10085-10088, ¶¶ 98-107 

(1999). 

38 Paging Second Report and Order, 12 FCC Rcd at 2811, ¶ 179. 

39 See Letter from Aida Alvarez, Administrator, SBA, to Amy Zoslov, Chief, Auctions and Industry Analysis 

Division, Wireless Telecommunications Bureau (“WTB”), FCC (Dec. 2, 1998) (“Alvarez Letter 1998”). 

40 See “929 and 931 MHz Paging Auction Closes,” Public Notice, 15 FCC Rcd 4858 (WTB 2000). 

41 See id. 

42 See “Lower and Upper Paging Band Auction Closes,” Public Notice, 16 FCC Rcd 21821 (WTB 2002). 

43 See “Lower and Upper Paging Bands Auction Closes,” Public Notice, 18 FCC Rcd 11154 (WTB 2003).  The 

current number of small or very small business entities that hold wireless licenses may differ significantly from the 

number of such entities that won in spectrum auctions due to assignments and transfers of licenses in the secondary 

market over time.  In addition, some of the same small business entities may have won licenses in more than one 

auction. 

44 Amendment of the Commission’s Rules to Establish Part 27, the Wireless Communications Service (WCS), Report 

and Order, 12 FCC Rcd 10785, 10879, para. 194 (1997). 

45 See Alvarez Letter 1998. 

46 47 C.F.R. § 2.106; see generally 47 C.F.R. §§ 27.1–.70. 
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Wireless Telephony.  Wireless telephony includes cellular, personal communications services, and 

specialized mobile radio telephony carriers.  As noted, the SBA has developed a small business size 

standard for Wireless Telecommunications Carriers (except Satellite).47  Under the SBA small business 

size standard, a business is small if it has 1,500 or fewer employees.48 Census data for 2007 shows that 

there were 1,383 firms that operated that year.49  Of those 1,383, 1,368 had fewer than 100 employees, 

and 15 firms had more than 100 employees.  Thus under this category and the associated small business 

size standard, the majority of firms can be considered small.  According to Trends in Telephone Service 

data, 434 carriers reported that they were engaged in wireless telephony.50  Of these, an estimated 222 

have 1,500 or fewer employees and 212 have more than 1,500 employees.51  Therefore, approximately 

half of these entities can be considered small.  Similarly, according to Commission data, 413 carriers 

reported that they were engaged in the provision of wireless telephony, including cellular service, 

Personal Communications Service (PCS), and Specialized Mobile Radio (SMR) Telephony services.52  Of 

these, an estimated 261 have 1,500 or fewer employees and 152 have more than 1,500 employees.53  

Consequently, the Commission estimates that approximately half or more of these firms can be 

considered small.  Thus, using available data, we estimate that the majority of wireless firms can be 

considered small.  

 

Broadband Personal Communications Service.  Broadband Personal Communications Service.  The 

broadband personal communications services (PCS) spectrum is divided into six frequency blocks 

designated A through F, and the Commission has held auctions for each block.  The Commission initially 

defined a “small business” for C- and F-Block licenses as an entity that has average gross revenues of $40 

million or less in the three previous years.54  For F-Block licenses, an additional small business size 

standard for “very small business” was added and is defined as an entity that, together with its affiliates, 

has average gross revenues of not more than $15 million for the preceding three years.55  These small 

business size standards, in the context of broadband PCS auctions, have been approved by the SBA.56  No 

small businesses within the SBA-approved small business size standards bid successfully for licenses in 

Blocks A and B.  There were 90 winning bidders that claimed small business status in the first two C-

Block auctions.  A total of 93 bidders that claimed small and very small business status won 

approximately 40 percent of the 1,479 licenses in the first auction for the D, E, and F Blocks.57  On April 

15, 1999, the Commission completed the re-auction of 347 C-, D-, E-, and F-Block licenses in Auction 

 
47 13 C.F.R. § 121.201, NAICS code 517210. 

48 Id. 

49 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 

 
50 Trends in Telephone Service, at tbl. 5.3. 

51 Id. 

52 See Trends in Telephone Service, at tbl. 5.3. 

53 See id. 

54 See Amendment of Parts 20 and 24 of the Commission’s Rules – Broadband PCS Competitive Bidding and the 

Commercial Mobile Radio Service Spectrum Cap; Amendment of the Commission’s Cellular/PCS Cross-Ownership 

Rule, WT Docket No. 96-59, GN Docket No. 90-314, Report and Order, 11 FCC Rcd 7824, 7850–52 ¶¶ 57–60 

(1996) (“PCS Report and Order”); see also 47 C.F.R. § 24.720(b). 

55 See PCS Report and Order, 11 FCC Rcd at 7852 ¶ 60. 

56 See Alvarez Letter 1998. 

57 See Broadband PCS, D, E and F Block Auction Closes, Public Notice, Doc. No. 89838 (rel. Jan. 14, 1997). 
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No. 22.58  Of the 57 winning bidders in that auction, 48 claimed small business status and won 277 

licenses. 

 

On January 26, 2001, the Commission completed the auction of 422 C and F Block Broadband PCS 

licenses in Auction No. 35.  Of the 35 winning bidders in that auction, 29 claimed small business status.59  

Subsequent events concerning Auction 35, including judicial and agency determinations, resulted in a 

total of 163 C and F Block licenses being available for grant.  On February 15, 2005, the Commission 

completed an auction of 242 C-, D-, E-, and F-Block licenses in Auction No. 58.  Of the 24 winning 

bidders in that auction, 16 claimed small business status and won 156 licenses.60  On May 21, 2007, the 

Commission completed an auction of 33 licenses in the A, C, and F Blocks in Auction No. 71.61  Of the 

14 winning bidders in that auction, six claimed small business status and won 18 licenses.62  On August 

20, 2008, the Commission completed the auction of 20 C-, D-, E-, and F-Block Broadband PCS licenses 

in Auction No. 78.63  Of the eight winning bidders for Broadband PCS licenses in that auction, six 

claimed small business status and won 14 licenses.64 

 

Advanced Wireless Services.  In 2006, the Commission conducted its first auction of Advanced 

Wireless Services licenses in the 1710-1755 MHz and 2110-2155 MHz bands (“AWS-1”), designated as 

Auction 66.65  For the AWS-1 bands, the Commission has defined a “small business” as an entity with 

average annual gross revenues for the preceding three years not exceeding $40 million, and a “very small 

business” as an entity with average annual gross revenues for the preceding three years not exceeding $15 

million.66  In 2006, the Commission conducted its first auction of AWS-1 licenses.67  In that initial AWS-

 
58 See C, D, E, and F Block Broadband PCS Auction Closes, Public Notice, 14 FCC Rcd 6688 (WTB 1999).  Before 

Auction No. 22, the Commission established a very small standard for the C Block to match the standard used for F 

Block.  Amendment of the Commission’s Rules Regarding Installment Payment Financing for Personal 

Communications Services (PCS) Licensees, WT Docket No. 97-82, Fourth Report and Order, 13 FCC Rcd 15743, 

15768 ¶ 46 (1998). 

59 See C and F Block Broadband PCS Auction Closes; Winning Bidders Announced, Public Notice, 16 FCC Rcd 

2339 (2001). 

60 See Broadband PCS Spectrum Auction Closes; Winning Bidders Announced for Auction No. 58, Public Notice, 20 

FCC Rcd 3703 (2005). 

61 See Auction of Broadband PCS Spectrum Licenses Closes; Winning Bidders Announced for Auction No. 71, 

Public Notice, 22 FCC Rcd 9247 (2007). 

62 Id. 

63 See Auction of AWS-1 and Broadband PCS Licenses Closes; Winning Bidders Announced for Auction 78, Public 

Notice, 23 FCC Rcd 12749 (WTB 2008). 

64 Id. 

65 See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 

No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”); 

66 See Service Rules for Advanced Wireless Services in the 1.7 GHz and 2.1 GHz Bands, Report and Order, 18 FCC 

Rcd 25,162, App. B (2003), modified by Service Rules for Advanced Wireless Services In the 1.7 GHz and 2.1 GHz 

Bands, Order on Reconsideration, 20 FCC Rcd 14,058, App. C (2005). 

67 See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 

No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”). 
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1 auction, 31 winning bidders identified themselves as very small businesses won 142 licenses.68  

Twenty-six of the winning bidders identified themselves as small businesses and won 73 licenses.69  In a 

subsequent 2008 auction, the Commission offered 35 AWS-1 licenses.70  Four winning bidders identified 

themselves as very small businesses, and three of the winning bidders identifying themselves as a small 

businesses won five AWS-1 licenses.71   

 

Narrowband Personal Communications Services.  In 1994, the Commission conducted two auctions of 

Narrowband PCS licenses.  For these auctions, the Commission defined a “small business” as an entity 

with average annual gross revenues for the preceding three years not exceeding $40 million.72  Through 

these auctions, the Commission awarded a total of 41 licenses, 11 of which were obtained by four small 

businesses.73  To ensure meaningful participation by small business entities in future auctions, the 

Commission adopted a two-tiered small business size standard in the Narrowband PCS Second Report 

and Order.74  A “small business” is an entity that, together with affiliates and controlling interests, has 

average gross revenues for the three preceding years of not more than $40 million.75  A “very small 

business” is an entity that, together with affiliates and controlling interests, has average gross revenues for 

the three preceding years of not more than $15 million.76  The SBA has approved these small business 

size standards.77  A third auction of Narrowband PCS licenses was conducted in 2001.  In that auction, 

five bidders won 317 (Metropolitan Trading Areas and nationwide) licenses.78  Three of the winning 

bidders claimed status as a small or very small entity and won 311 licenses. 

 

Lower 700 MHz Band Licenses.   The Commission previously adopted criteria for defining three groups 

of small businesses for purposes of determining their eligibility for special provisions such as bidding 

credits.79  The Commission defined a “small business” as an entity that, together with its affiliates and 

 
68 See Auction of Advanced Wireless Services Licenses Closes; Winning Bidders Announced for Auction No. 66, 

Public Notice, 21 FCC Rcd 10,521 (2006) (“Auction 66 Closing Public Notice”). 

69 See id. 

70 See AWS-1 and Broadband PCS Procedures Public Notice, 23 FCC Rcd at 7499.  Auction 78 also included an 

auction of broadband PCS licenses. 

71 See Auction of AWS-1 and Broadband PCS Licenses Closes, Winning Bidders Announced for Auction 78, Down 

Payments Due September 9, 2008, FCC Forms 601 and 602 Due September 9, 2008, Final Payments Due 

September 23, 2008, Ten-Day Petition to Deny Period, Public Notice, 23 FCC Rcd 12,749 (2008). 

72 Implementation of Section 309(j) of the Communications Act – Competitive Bidding Narrowband PCS, Third 

Memorandum Opinion and Order and Further Notice of Proposed Rulemaking, 10 FCC Rcd 175, 196, para. 46 

(1994). 

73 See “Announcing the High Bidders in the Auction of Ten Nationwide Narrowband PCS Licenses, Winning Bids 

Total $617,006,674,” Public Notice, PNWL 94-004 (rel. Aug. 2, 1994); “Announcing the High Bidders in the 

Auction of 30 Regional Narrowband PCS Licenses; Winning Bids Total $490,901,787,” Public Notice, PNWL 94-

27 (rel. Nov. 9, 1994). 

74  Amendment of the Commission’s Rules to Establish New Personal Communications Services, Narrowband PCS, 

Second Report and Order and Second Further Notice of Proposed Rule Making, 15 FCC Rcd 10456, 10476, para. 40 

(2000) (“Narrowband PCS Second Report and Order”). 

75  Narrowband PCS Second Report and Order, 15 FCC Rcd at 10476, para. 40. 

76  Id. 

77  See Alvarez Letter 1998. 

78  See “Narrowband PCS Auction Closes,” Public Notice, 16 FCC Rcd 18663 (WTB 2001). 

79  See Reallocation and Service Rules for the 698-746 MHz Spectrum Band (Television Channels 52-59), Report and 

Order, 17 FCC Rcd 1022 (2002) (“Channels 52-59 Report and Order”). 
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controlling principals, has average gross revenues not exceeding $40 million for the preceding three 

years.80  A “very small business” is defined as an entity that, together with its affiliates and controlling 

principals, has average gross revenues that are not more than $15 million for the preceding three years.81  

Additionally, the Lower 700 MHz Service had a third category of small business status for 

Metropolitan/Rural Service Area (“MSA/RSA”) licenses —“entrepreneur”— which is defined as an 

entity that, together with its affiliates and controlling principals, has average gross revenues that are not 

more than $3 million for the preceding three years.82  The SBA approved these small size standards.83  An 

auction of 740 licenses was conducted in 2002 (one license in each of the 734 MSAs/RSAs and one 

license in each of the six Economic Area Groupings (EAGs)).  Of the 740 licenses available for auction, 

484 licenses were won by 102 winning bidders.  Seventy-two of the winning bidders claimed small 

business, very small business, or entrepreneur status and won a total of 329 licenses. 84  A second auction 

commenced on May 28, 2003, closed on June 13, 2003, and included 256 licenses.85  Seventeen winning 

bidders claimed small or very small business status and won 60 licenses, and nine winning bidders 

claimed entrepreneur status and won 154 licenses.86  In 2005, the Commission completed an auction of 5 

licenses in the lower 700 MHz band (Auction 60).  All three winning bidders claimed small business 

status. 

 

In 2007, the Commission reexamined its rules governing the 700 MHz band in the 700 MHz Second 

Report and Order.87  An auction of A, B and E block licenses in the Lower 700 MHz band was held in 

2008.88  Twenty winning bidders claimed small business status (those with attributable average annual 

gross revenues that exceed $15 million and do not exceed $40 million for the preceding three years).  

Thirty three winning bidders claimed very small business status (those with attributable average annual 

gross revenues that do not exceed $15 million for the preceding three years).  In 2011, the Commission 

conducted Auction 92, which offered 16 lower 700 MHz band licenses that had been made available in 

Auction 73 but either remained unsold or were licenses on which a winning bidder defaulted.  Two of the 

seven winning bidders in Auction 92 claimed very small business status, winning a total of four licenses. 

 

 
80  See Channels 52-59 Report and Order, 17 FCC Rcd at 1087-88, ¶ 172. 

81  See id. 

82  See id, 17 FCC Rcd at 1088, ¶ 173. 

83  See Letter from Aida Alvarez, Administrator, SBA, to Thomas Sugrue, Chief, WTB, FCC (Aug. 10, 1999) 

(“Alvarez Letter 1999”). 

84  See “Lower 700 MHz Band Auction Closes,” Public Notice, 17 FCC Rcd 17272 (WTB 2002). 

85 See Lower 700 MHz Band Auction Closes, Public Notice, 18 FCC Rcd 11873 (WTB 2003). 

86  See id. 

87 Service Rules for the 698-746, 747-762 and 777-792 MHz Band, WT Docket No. 06-150, Revision of the 

Commission’s Rules to Ensure Compatibility with Enhanced 911 Emergency Calling Systems, CC Docket No. 94-

102, Section 68.4(a) of the Commission’s Rules Governing Hearing Aid-Compatible Telephone, WT Docket No. 01-

309, Biennial Regulatory Review – Amendment of Parts 1, 22, 24, 27, and 90 to Streamline and Harmonize Various 

Rules Affecting Wireless Radio Services, WT Docket No. 03-264, Former Nextel Communications, Inc. Upper700 

MHz Guard Band Licenses and Revisions to Part 27 of the Commission’s Rules, WT Docket No. 06-169, 

Implementing a Nationwide, Broadband Interoperable Public Safety Network in the 700 MHz Band, PS Docket No. 

06-229, Development of Operational, Technical and Spectrum Requirements for Meeting Federal, State, and Local 

Public Safety Communications Requirements Through the Year 2010, WT Docket No. 96-86, Second Report and 

Order, 22 FCC Rcd 15289 (2007) (“700 MHz Second Report and Order”).  

88 See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008). 
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Upper 700 MHz Band Licenses.  In the 700 MHz Second Report and Order, the Commission revised its 

rules regarding Upper 700 MHz licenses.89  On January 24, 2008, the Commission commenced Auction 

73 in which several licenses in the Upper 700 MHz band were available for licensing:  12 Regional 

Economic Area Grouping licenses in the C Block, and one nationwide license in the D Block.90  The 

auction concluded on March 18, 2008, with 3 winning bidders claiming very small business status (those 

with attributable average annual gross revenues that do not exceed $15 million for the preceding three 

years) and winning five licenses. 

 

700 MHz Guard Band Licenses.  In 2000, the Commission adopted the 700 MHz Guard Band Report 

and Order, in which it established rules for the A and B block licenses in the Upper 700 MHz band, 

including size standards for “small businesses” and “very small businesses” for purposes of determining 

their eligibility for special provisions such as bidding credits.91  A small business in this service is an 

entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 

$40 million for the preceding three years.92  Additionally, a very small business is an entity that, together 

with its affiliates and controlling principals, has average gross revenues that are not more than $15 million 

for the preceding three years.93  SBA approval of these definitions is not required.94  An auction of these 

licenses was conducted in 2000.95  Of the 104 licenses auctioned, 96 licenses were won by nine bidders.  

Five of these bidders were small businesses that won a total of 26 licenses.  A second auction of 700 MHz 

Guard Band licenses was held in 2001.  All eight of the licenses auctioned were sold to three bidders.  

One of these bidders was a small business that won a total of two licenses.96 

 

Specialized Mobile Radio.  The Commission adopted small business size standards for the purpose of 

determining eligibility for bidding credits in auctions of Specialized Mobile Radio (SMR) geographic 

area licenses in the 800 MHz and 900 MHz bands.  The Commission defined a “small business” as an 

entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 

$15 million for the preceding three years.97  The Commission defined a “very small business” as an entity 

that, together with its affiliates and controlling principals, has average gross revenues not exceeding $3 

million for the preceding three years.98  The SBA has approved these small business size standards for 

both the 800 MHz and 900 MHz SMR Service.99  The first 900 MHz SMR auction was completed in 

1996.  Sixty bidders claiming that they qualified as small businesses under the $15 million size standard 

 
89 700 MHz Second Report and Order, 22 FCC Rcd 15289. 

90 See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008). 

91  See Service Rules for the 746-764 MHz Bands, and Revisions to Part 27 of the Commission’s Rules, Second 

Report and Order, 15 FCC Rcd 5299 (2000) (“700 MHz Guard Band Report and Order”). 

92  See 700 MHz Guard Band Report and Order, 15 FCC Rcd at 5343, para. 108.  

93  See id. 

94   See id., 15 FCC Rcd 5299, 5343, para. 108 n.246 (for the 746-764 MHz and 776-794 MHz bands, the 

Commission is exempt from 15 U.S.C. § 632, which requires Federal agencies to obtain SBA approval before 

adopting small business size standards). 

95  See “700 MHz Guard Bands Auction Closes:  Winning Bidders Announced,” Public Notice, 15 FCC Rcd 18026 

(2000). 

96 See “700 MHz Guard Bands Auction Closes: Winning Bidders Announced,” Public Notice, 16 FCC Rcd 4590 

(WTB 2001). 

97 47 C.F.R. §§ 90.810, 90.814(b), 90.912. 

98  47 C.F.R. §§ 90.810, 90.814(b), 90.912. 

99  See Alvarez Letter 1999.   
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won 263 licenses in the 900 MHz SMR band.  In 2004, the Commission held a second auction of 900 

MHz SMR licenses and three winning bidders identifying themselves as very small businesses won 7 

licenses.100  The auction of 800 MHz SMR licenses for the upper 200 channels was conducted in 1997.  

Ten bidders claiming that they qualified as small or very small businesses under the $15 million size 

standard won 38 licenses for the upper 200 channels.101  A second auction of 800 MHz SMR licenses was 

conducted in 2002 and included 23 BEA licenses.  One bidder claiming small business status won five 

licenses.102 

 

The auction of the 1,053 800 MHz SMR licenses for the General Category channels was conducted in 

2000.  Eleven bidders who won 108 licenses for the General Category channels in the 800 MHz SMR 

band qualified as small or very small businesses.103  In an auction completed in 2000, a total of 2,800 

Economic Area licenses in the lower 80 channels of the 800 MHz SMR service were awarded.104  Of the 

22 winning bidders, 19 claimed small or very small business status and won 129 licenses.  Thus, 

combining all four auctions, 41 winning bidders for geographic licenses in the 800 MHz SMR band 

claimed to be small businesses. 

 

In addition, there are numerous incumbent site-by-site SMR licensees and licensees with extended 

implementation authorizations in the 800 and 900 MHz bands.  We do not know how many firms provide 

800 MHz or 900 MHz geographic area SMR pursuant to extended implementation authorizations, nor 

how many of these providers have annual revenues not exceeding $15 million.  One firm has over $15 

million in revenues.  In addition, we do not know how many of these firms have 1500 or fewer 

employees.105  We assume, for purposes of this analysis, that all of the remaining existing extended 

implementation authorizations are held by small entities, as that small business size standard is approved 

by the SBA. 

 

220 MHz Radio Service – Phase I Licensees.  The 220 MHz service has both Phase I and Phase II 

licenses.  Phase I licensing was conducted by lotteries in 1992 and 1993.  There are approximately 1,515 

such non-nationwide licensees and four nationwide licensees currently authorized to operate in the 220 

MHz band.  The Commission has not developed a small business size standard for small entities 

specifically applicable to such incumbent 220 MHz Phase I licensees.  To estimate the number of such 

licensees that are small businesses, the Commission applies the small business size standard under the 

SBA rules applicable. The SBA has deemed a wireless business to be small if it has 1,500 or fewer 

employees.106  For this service, the SBA uses the category of Wireless Telecommunications Carriers 

(except Satellite). Census data for 2007, which supersede data contained in the 2002 Census, show that 

 
100 See 900 MHz Specialized Mobile Radio Service Spectrum Auction Closes: Winning Bidders Announced,” 

Public Notice, 19 FCC Rcd. 3921 (WTB 2004). 

101 See “Correction to Public Notice DA 96-586 ‘FCC Announces Winning Bidders in the Auction of 1020 Licenses 

to Provide 900 MHz SMR in Major Trading Areas,’” Public Notice, 18 FCC Rcd 18367 (WTB 1996). 

102 See “Multi-Radio Service Auction Closes,” Public Notice, 17 FCC Rcd 1446 (WTB 2002). 

103 See “800 MHz Specialized Mobile Radio (SMR) Service General Category (851-854 MHz) and Upper Band 

(861-865 MHz) Auction Closes; Winning Bidders Announced,” Public Notice, 15 FCC Rcd 17162 (2000). 

104 See, “800 MHz SMR Service Lower 80 Channels Auction Closes; Winning Bidders Announced,” Public Notice, 

16 FCC Rcd 1736 (2000). 

105 See generally 13 C.F.R. § 121.201, NAICS code 517210. 

106 13 C.F.R. § 121.201, NAICS code 517210 (2007 NAICS).  The now-superseded, pre-2007 C.F.R. citations were 

13 C.F.R. § 121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS). 



 Federal Communications Commission FCC 13-39 
 

 148 

there were 1,383 firms that operated that year.107  Of those 1,383, 1,368 had fewer than 100 employees, 

and 15 firms had more than 100 employees.  Thus under this category and the associated small business 

size standard, the majority of firms can be considered small.  

 

220 MHz Radio Service – Phase II Licensees.  The 220 MHz service has both Phase I and Phase II 

licenses.  The Phase II 220 MHz service licenses are assigned by auction, where mutually exclusive 

applications are accepted.  In the 220 MHz Third Report and Order, the Commission adopted a small 

business size standard for defining “small” and “very small” businesses for purposes of determining their 

eligibility for special provisions such as bidding credits.108  This small business standard indicates that a 

“small business” is an entity that, together with its affiliates and controlling principals, has average gross 

revenues not exceeding $15 million for the preceding three years.109  A “very small business” is defined 

as an entity that, together with its affiliates and controlling principals, has average gross revenues that do 

not exceed $3 million for the preceding three years.110  The SBA has approved these small size 

standards.111  Auctions of Phase II licenses commenced on and closed in 1998.112  In the first auction, 908 

licenses were auctioned in three different-sized geographic areas:  three nationwide licenses, 30 Regional 

Economic Area Group (EAG) Licenses, and 875 Economic Area (EA) Licenses.  Of the 908 licenses 

auctioned, 693 were sold.113  Thirty-nine small businesses won 373 licenses in the first 220 MHz auction.  

A second auction included 225 licenses: 216 EA licenses and 9 EAG licenses.  Fourteen companies 

claiming small business status won 158 licenses.114  A third auction included four licenses: 2 BEA 

licenses and 2 EAG licenses in the 220 MHz Service.  No small or very small business won any of these 

licenses.115  In 2007, the Commission conducted a fourth auction of the 220 MHz licenses, designated as 

Auction 72.116  Auction 72, which offered 94 Phase II 220 MHz Service licenses, concluded in 2007.117  

In this auction, five winning bidders won a total of 76 licenses.  Two winning bidders identified 

themselves as very small businesses won 56 of the 76 licenses.  One of the winning bidders that identified 

themselves as a small business won 5 of the 76 licenses won. 

 
107 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 

108 Amendment of Part 90 of the Commission’s Rules to Provide For the Use of the 220-222 MHz Band by the 

Private Land Mobile Radio Service, Third Report and Order, 12 FCC Rcd 10943, 11068-70 ¶¶ 291-295 (1997). 

109 Id. at 11068 ¶ 291. 

110 Id. 

111 See Letter to Daniel Phythyon, Chief, Wireless Telecommunications Bureau, Federal Communications 

Commission, from Aida Alvarez, Administrator, Small Business Administration, dated January 6, 1998 (Alvarez to 

Phythyon Letter 1998). 

112 See generally 220 MHz Service Auction Closes, Public Notice, 14 FCC Rcd 605 (WTB 1998). 

113 See FCC Announces It is Prepared to Grant 654 Phase II 220 MHz Licenses After Final Payment is Made, 

Public Notice, 14 FCC Rcd 1085 (WTB 1999). 

114 See Phase II 220 MHz Service Spectrum Auction Closes, Public Notice, 14 FCC Rcd 11218 (WTB 1999). 

115 See Multi-Radio Service Auction Closes, Public Notice, 17 FCC Rcd 1446 (WTB 2002). 

116 See “Auction of Phase II 220 MHz Service Spectrum Scheduled for June 20, 2007, Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction 72, Public Notice, 22 

FCC Rcd 3404 (2007). 

117 See Auction of Phase II 220 MHz Service Spectrum Licenses Closes, Winning Bidders Announced for Auction 72, 

Down Payments due July 18, 2007, FCC Forms 601 and 602 due July 18, 2007, Final Payments due August 1, 

2007, Ten-Day Petition to Deny Period, Public Notice, 22 FCC Rcd 11573 (2007).   
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Private Land Mobile Radio (“PLMR”).  PLMR systems serve an essential role in a range of industrial, 

business, land transportation, and public safety activities.  These radios are used by companies of all sizes 

operating in all U.S. business categories, and are often used in support of the licensee’s primary (non-

telecommunications) business operations.  For the purpose of determining whether a licensee of a PLMR 

system is a small business as defined by the SBA, we use the broad census category, Wireless 

Telecommunications Carriers (except Satellite).  This definition provides that a small entity is any such 

entity employing no more than 1,500 persons.118  The Commission does not require PLMR licensees to 

disclose information about number of employees, so the Commission does not have information that 

could be used to determine how many PLMR licensees constitute small entities under this definition.  We 

note that PLMR licensees generally use the licensed facilities in support of other business activities, and 

therefore, it would also be helpful to assess PLMR licensees under the standards applied to the particular 

industry subsector to which the licensee belongs.119 

 

As of March 2010, there were 424,162 PLMR licensees operating 921,909 transmitters in the PLMR 

bands below 512 MHz.  We note that any entity engaged in a commercial activity is eligible to hold a 

PLMR license, and that any revised rules in this context could therefore potentially impact small entities 

covering a great variety of industries. 

 

Fixed Microwave Services.  Microwave services include common carrier,120 private-operational fixed,121 

and broadcast auxiliary radio services.122  They also include the Local Multipoint Distribution Service 

(“LMDS”),123 the Digital Electronic Message Service (“DEMS”),124 and the 24 GHz Service,125 where 

licensees can choose between common carrier and non-common carrier status.126  The Commission has 

not yet defined a small business with respect to microwave services.  For purposes of this IRFA, the 

Commission will use the SBA’s definition applicable to Wireless Telecommunications Carriers (except 

satellite)—i.e., an entity with no more than 1,500 persons is considered small.127  For the category of 

Wireless Telecommunications Carriers (except Satellite), Census data for 2007 shows that there were 

1,383 firms that operated that year.128  Of those 1,383, 1,368 had fewer than 100 employees, and 15 firms 

had more than 100 employees.  Thus under this category and the associated small business size standard, 

 
118 See 13 C.F.R. § 121.201, NAICS code 517210. 

119 See generally 13 C.F.R. § 121.201. 

120 See 47 C.F.R. Part 101, Subparts C and I. 

121 See id. Subparts C and H. 

122 Auxiliary Microwave Service is governed by Part 74 of Title 47 of the Commission’s Rules.  See 47 C.F.R. Part 

74.  Available to licensees of broadcast stations and to broadcast and cable network entities, broadcast auxiliary 

microwave stations are used for relaying broadcast television signals from the studio to the transmitter, or between 

two points such as a main studio and an auxiliary studio.  The service also includes mobile TV pickups, which relay 

signals from a remote location back to the studio. 

123 See 47 C.F.R. Part 101, Subpart L. 

124 See id. Subpart G. 

125 See id. 

126 See 47 C.F.R. §§ 101.533, 101.1017. 

127 13 C.F.R. § 121.201, NAICS code 517210. 

128 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 

(continued….) 
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the majority of firms can be considered small.  The Commission notes that the number of firms does not 

necessarily track the number of licensees.  The Commission estimates that virtually all of the Fixed 

Microwave licensees (excluding broadcast auxiliary licensees) would qualify as small entities under the 

SBA definition. 

 

39 GHz Service.  The Commission adopted small business size standards for 39 GHz licenses. A “small 

business” is defined as an entity that, together with its affiliates and controlling principals, has average 

gross revenues not exceeding $40 million in the preceding three years.129  A “very small business” is 

defined as an entity that, together with its affiliates and controlling principals, has average gross revenues 

of not more than $15 million for the preceding three years.130  The SBA has approved these small 

business size standards.131  In 2000, the Commission conducted an auction of 2,173 39 GHz licenses.  A 

total of 18 bidders who claimed small or very small business status won 849 licenses.   

 

Local Multipoint Distribution Service.  Local Multipoint Distribution Service (“LMDS”) is a fixed 

broadband point-to-multipoint microwave service that provides for two-way video telecommunications.132  

The Commission established a small business size standard for LMDS licenses as an entity that has 

average gross revenues of less than $40 million in the three previous years.133 An additional small 

business size standard for “very small business” was added as an entity that, together with its affiliates, 

has average gross revenues of not more than $15 million for the preceding three years.134 The SBA has 

approved these small business size standards in the context of LMDS auctions.135 There were 93 winning 

bidders that qualified as small entities in the LMDS auctions. A total of 93 small and very small business 

bidders won approximately 277 A Block licenses and 387 B Block licenses. In 1999, the Commission re-

auctioned 161 licenses; there were 32 small and very small businesses winning that won 119 licenses. 

 

218-219 MHz Service.  The first auction of 218-219 MHz Service (previously referred to as the 

Interactive and Video Data Service or IVDS) licenses resulted in 170 entities winning licenses for 594 

Metropolitan Statistical Areas (“MSAs”).136  Of the 594 licenses, 557 were won by 167 entities qualifying 

as a small business.  For that auction, the Commission defined a small business as an entity that, together 

with its affiliates, has no more than a $6 million net worth and, after federal income taxes (excluding any 

carry over losses), has no more than $2 million in annual profits each year for the previous two years.137  

In the 218-219 MHz Report and Order and Memorandum Opinion and Order, the Commission revised its 

(Continued from previous page)   

 
129  See Amendment of the Commission’s Rules Regarding the 37.0-38.6 GHz and 38.6-40.0 GHz Bands, ET Docket 

No. 95-183, Report and Order, 12 FCC Rcd 18600 (1997). 

130  Id. 

131  See Letter from Aida Alvarez, Administrator, SBA, to Kathleen O’Brien Ham, Chief, Auctions and Industry 

Analysis Division, WTB, FCC (Feb. 4, 1998); see Letter from Hector Barreto, Administrator, SBA, to Margaret 

Wiener, Chief, Auctions and Industry Analysis Division, WTB, FCC (Jan. 18, 2002). 

132 See Rulemaking to Amend Parts 1, 2, 21, 25, of the Commission's Rules to Redesignate the 27.5-29.5 GHz 

Frequency Band, Reallocate the 29.5-30.5 Frequency Band, to Establish Rules and Policies for Local Multipoint 

Distribution Service and for Fixed Satellite Services, CC Docket No. 92-297, Second Report and Order, Order on 

Reconsideration, and Fifth Notice of Proposed Rule Making, 12 FCC Rcd 12545, 12689-90, para. 348 (1997) 

(“LMDS Second Report and Order”). 
133 See LMDS Second Report and Order, 12 FCC Rcd at 12689-90, para. 348. 
134 See id. 
135 See Alvarez to Phythyon Letter 1998. 
136  See “Interactive Video and Data Service (IVDS) Applications Accepted for Filing,” Public Notice, 9 FCC Rcd 

6227 (1994). 

137  Implementation of Section 309(j) of the Communications Act – Competitive Bidding, Fourth Report and Order, 9 

FCC Rcd 2330 (1994). 

https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=4493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04


 Federal Communications Commission FCC 13-39 
 

 151 

small business size standards for the 218-219 MHz Service and defined a small business as an entity that, 

together with its affiliates and persons or entities that hold interests in such an entity and their affiliates, 

has average annual gross revenues not exceeding $15 million for the preceding three years.138  The 

Commission defined a “very small business” as an entity that, together with its affiliates and persons or 

entities that hold interests in such an entity and its affiliates, has average annual gross revenues not 

exceeding $3 million for the preceding three years.139  The SBA has approved these definitions.140    

 

Location and Monitoring Service (“LMS”).  Multilateration LMS systems use non-voice radio 

techniques to determine the location and status of mobile radio units.  For auctions of LMS licenses, the 

Commission has defined a “small business” as an entity that, together with controlling interests and 

affiliates, has average annual gross revenues for the preceding three years not exceeding $15 million.141  

A “very small business” is defined as an entity that, together with controlling interests and affiliates, has 

average annual gross revenues for the preceding three years not exceeding $3 million.142  These 

definitions have been approved by the SBA.143  An auction of LMS licenses was conducted in 1999.  Of 

the 528 licenses auctioned, 289 licenses were sold to four small businesses.   

 

Rural Radiotelephone Service.  The Commission has not adopted a size standard for small businesses 

specific to the Rural Radiotelephone Service.144  A significant subset of the Rural Radiotelephone Service 

is the Basic Exchange Telephone Radio System (“BETRS”).145  For purposes of its analysis of the Rural 

Radiotelephone Service, the Commission uses the SBA small business size standard for the category 

Wireless Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.146  Census 

data for 2007 shows that there were 1,383 firms that operated that year.147  Of those 1,383, 1,368 had 

fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 

associated small business size standard, the majority of firms in the Rural Radiotelephone Service can be 

considered small. 

 

Air-Ground Radiotelephone Service.148  The Commission has previously used the SBA’s small 

business definition applicable to Wireless Telecommunications Carriers (except Satellite), i.e., an entity 

employing no more than 1,500 persons.149  There are approximately 100 licensees in the Air-Ground 

 
138 Amendment of Part 95 of the Commission’s Rules to Provide Regulatory Flexibility in the 218-219 MHz Service, 

Report and Order and Memorandum Opinion and Order, 15 FCC Rcd 1497 (1999). 

139 Id. 

140 See Alvarez to Phythyon Letter 1998. 

141 Amendment of Part 90 of the Commission’s Rules to Adopt Regulations for Automatic Vehicle Monitoring 

Systems, Second Report and Order, 13 FCC Rcd 15182, 15192, ¶ 20 (1998) (“Automatic Vehicle Monitoring 

Systems Second Report and Order”); see also 47 C.F.R. § 90.1103. 

142  Automatic Vehicle Monitoring Systems Second Report and Order, 13 FCC Rcd at 15192, para. 20; see also 47 

C.F.R. § 90.1103. 

143 See Alvarez Letter 1998. 

144 The service is defined in section 22.99 of the Commission’s Rules, 47 C.F.R. § 22.99. 

145 BETRS is defined in sections 22.757 and 22.759 of the Commission’s Rules, 47 C.F.R. §§ 22.757 and 22.759. 

146 13 C.F.R. § 121.201, NAICS code 517210. 

147 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 
148 The service is defined in § 22.99 of the Commission’s Rules, 47 C.F.R. § 22.99. 

149 13 C.F.R. § 121.201, NAICS codes 517210. 
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Radiotelephone Service, and under that definition, we estimate that almost all of them qualify as small 

entities under the SBA definition.  For purposes of assigning Air-Ground Radiotelephone Service licenses 

through competitive bidding, the Commission has defined “small business” as an entity that, together 

with controlling interests and affiliates, has average annual gross revenues for the preceding three years 

not exceeding $40 million.150  A “very small business” is defined as an entity that, together with 

controlling interests and affiliates, has average annual gross revenues for the preceding three years not 

exceeding $15 million.151  These definitions were approved by the SBA.152  In 2006, the Commission 

completed an auction of nationwide commercial Air-Ground Radiotelephone Service licenses in the 800 

MHz band (Auction 65).  The auction closed with two winning bidders winning two Air-Ground 

Radiotelephone Services licenses.  Neither of the winning bidders claimed small business status. 

 

Aviation and Marine Radio Services.   Small businesses in the aviation and marine radio services use a 

very high frequency (“VHF”) marine or aircraft radio and, as appropriate, an emergency position-

indicating radio beacon (and/or radar) or an emergency locator transmitter.  The Commission has not 

developed a small business size standard specifically applicable to these small businesses.  For purposes 

of this analysis, the Commission uses the SBA small business size standard for the category Wireless 

Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.153 Census data for 

2007 shows that there were 1,383 firms that operated that year.154  Of those 1,383, 1,368 had fewer than 

100 employees, and 15 firms had more than 100 employees.  Thus under this category and the associated 

small business size standard, the majority of firms can be considered small. 

 

Offshore Radiotelephone Service.   This service operates on several UHF television broadcast channels 

that are not used for television broadcasting in the coastal areas of states bordering the Gulf of Mexico.155  

There are presently approximately 55 licensees in this service.  The Commission is unable to estimate at 

this time the number of licensees that would qualify as small under the SBA’s small business size 

standard  for the category of Wireless Telecommunications Carriers (except Satellite). Under that 

standard.156  Under that SBA small business size standard, a business is small if it has 1,500 or fewer 

employees.157  Census data for 2007 shows that there were 1,383 firms that operated that year.158  Of those 

1,383, 1,368 had fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this 

category and the associated small business size standard, the majority of firms can be considered small. 

 
150 Amendment of Part 22 of the Commission’s Rules to Benefit the Consumers of Air-Ground Telecommunications 

Services, Biennial Regulatory Review – Amendment of Parts 1, 22, and 90 of the Commission’s Rules, Amendment 

of Parts 1 and 22 of the Commission’s Rules to Adopt Competitive Bidding Rules for Commercial and General 

Aviation Air-Ground Radiotelephone Service, WT Docket Nos. 03-103 and 05-42, Order on Reconsideration and 

Report and Order, 20 FCC Rcd 19663, ¶¶ 28-42 (2005). 

151 Id. 

152 See Letter from Hector V. Barreto, Administrator, SBA, to Gary D. Michaels, Deputy Chief, Auctions and 

Spectrum Access Division, WTB, FCC (Sept. 19, 2005). 

153 13 C.F.R. § 121.201, NAICS code 517210. 

154 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 
155 This service is governed by Subpart I of Part 22 of the Commission’s Rules.  See 47 C.F.R. §§ 22.1001-22.1037. 

156 13 C.F.R. § 121.201, NAICS code 517210. 

157 Id.  

158 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 
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Multiple Address Systems (“MAS”).  Entities using MAS spectrum, in general, fall into two categories:  

(1) those using the spectrum for profit-based uses, and (2) those using the spectrum for private internal 

uses.  The Commission defines a small business for MAS licenses as an entity that has average gross 

revenues of less than $15 million in the preceding three years.159  A very small business is defined as an 

entity that, together with its affiliates, has average gross revenues of not more than $3 million for the 

preceding three years.160  The SBA has approved these definitions.161  The majority of these entities will 

most likely be licensed in bands where the Commission has implemented a geographic area licensing 

approach that would require the use of competitive bidding procedures to resolve mutually exclusive 

applications.  The Commission’s licensing database indicates that, as of March 5, 2010, there were over 

11,500 MAS station authorizations.  In 2001, an auction of 5,104 MAS licenses in 176 EAs was 

conducted.162  Seven winning bidders claimed status as small or very small businesses and won 611 

licenses.  In 2005, the Commission completed an auction (Auction 59) of 4,226 MAS licenses in the 

Fixed Microwave Services from the 928/959 and 932/941 MHz bands.  Twenty-six winning bidders won 

a total of 2,323 licenses.  Of the 26 winning bidders in this auction, five claimed small business status and 

won 1,891 licenses.    

 

With respect to entities that use, or seek to use, MAS spectrum to accommodate internal communications 

needs, we note that MAS serves an essential role in a range of industrial, safety, business, and land 

transportation activities.  MAS radios are used by companies of all sizes, operating in virtually all U.S. 

business categories, and by all types of public safety entities.  For the majority of private internal users, 

the small business size standard developed by the SBA would be more appropriate.  The applicable size 

standard in this instance appears to be that of Wireless Telecommunications Carriers (except Satellite).  

This definition provides that a small entity is any such entity employing no more than 1,500 persons.163  

The Commission’s licensing database indicates that, as of January 20, 1999, of the 8,670 total MAS 

station authorizations, 8,410 authorizations were for private radio service, and of these, 1,433 were for 

private land mobile radio service. 

 

1.4 GHz Band Licensees.  The Commission conducted an auction of 64 1.4 GHz band licenses in the 

paired 1392-1395 MHz and 1432-1435 MHz bands, and in the unpaired 1390-1392 MHz band in 2007.164  

For these licenses, the Commission defined “small business” as an entity that, together with its affiliates 

and controlling interests, had average gross revenues not exceeding $40 million for the preceding three 

years, and a “very small business” as an entity that, together with its affiliates and controlling interests, 

has had average annual gross revenues not exceeding $15 million for the preceding three years.165  

Neither of the two winning bidders claimed small business status.166 

 

 
159 See Amendment of the Commission’s Rules Regarding Multiple Address Systems, Report and Order, 15 FCC Rcd 

11956, 12008, ¶ 123 (2000). 

160 Id. 

161See Alvarez Letter 1999. 

162 See “Multiple Address Systems Spectrum Auction Closes,” Public Notice, 16 FCC Rcd 21011 (2001). 

163 See 13 C.F.R. § 121.201, NAICS code 517210. 

164 See “Auction of 1.4 GHz Band Licenses Scheduled for February 7, 2007,” Public Notice, 21 FCC Rcd 12393 

(WTB 2006); “Auction of 1.4 GHz Band Licenses Closes; Winning Bidders Announced for Auction No. 69,” Public 

Notice, 22 FCC Rcd 4714 (2007) (“Auction No. 69 Closing PN”). 

165 Auction No. 69 Closing PN, Attachment C. 

166 See Auction No. 69 Closing PN. 
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Incumbent 24 GHz Licensees.  This analysis may affect incumbent licensees who were relocated to the 

24 GHz band from the 18 GHz band, and applicants who wish to provide services in the 24 GHz band.  

For this service, the Commission uses the SBA small business size standard for the category “Wireless 

Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.167   To gauge small 

business prevalence for these cable services we must, however, use the most current census data. Census 

data for 2007 shows that there were 1,383 firms that operated that year.168  Of those 1,383, 1,368 had 

fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 

associated small business size standard, the majority of firms can be considered small.  The Commission 

notes that the Census’ use of the classifications “firms” does not track the number of “licenses”.  The 

Commission believes that there are only two licensees in the 24 GHz band that were relocated from the 18 

GHz band, Teligent169 and TRW, Inc.  It is our understanding that Teligent and its related companies have 

less than 1,500 employees, though this may change in the future.  TRW is not a small entity.  Thus, only 

one incumbent licensee in the 24 GHz band is a small business entity.   

 

Future 24 GHz Licensees.  With respect to new applicants for licenses in the 24 GHz band, for the 

purpose of determining eligibility for bidding credits, the Commission established three small business 

definitions.  An “entrepreneur” is defined as an entity that, together with controlling interests and 

affiliates, has average annual gross revenues for the three preceding years not exceeding $40 million.170  

A “small business” is defined as an entity that, together with controlling interests and affiliates, has 

average annual gross revenues for the three preceding years not exceeding $15 million.171  A “very small 

business” in the 24 GHz band is defined as an entity that, together with controlling interests and affiliates, 

has average gross revenues not exceeding $3 million for the preceding three years.172  The SBA has 

approved these small business size standards.173  In a 2004 auction of 24 GHz licenses, three winning 

bidders won seven licenses.174  Two of the winning bidders were very small businesses that won five 

licenses. 

 

Broadband Radio Service and Educational Broadband Service.  Broadband Radio Service systems, 

previously referred to as Multipoint Distribution Service (“MDS”) and Multichannel Multipoint 

Distribution Service (“MMDS”) systems, and “wireless cable,” transmit video programming to 

subscribers and provide two-way high speed data operations using the microwave frequencies of the 

Broadband Radio Service (“BRS”) and Educational Broadband Service (“EBS”) (previously referred to as 

 
167 13 C.F.R. § 121.201, NAICS code 517210. 

168 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 

 
169 Teligent acquired the DEMS licenses of FirstMark, the only licensee other than TRW in the 24 GHz band whose 

license has been modified to require relocation to the 24 GHz band. 

170 Amendments to Parts 1, 2, 87 and 101 of the Commission’s Rules To License Fixed Services at 24 GHz, Report 

and Order, 15 FCC Rcd 16934, 16967 ¶ 77 (2000) (“24 GHz Report and Order”); see also 47 C.F.R. 

§ 101.538(a)(3). 

17124 GHz Report and Order, 15 FCC Rcd at 16967 ¶ 77 ; see also 47 C.F.R. § 101.538(a)(2). 

172 24 GHz Report and Order, 15 FCC Rcd at 16967 ¶ 77; see also 47 C.F.R. § 101.538(a)(1). 

173 See Letter to Margaret W. Wiener, Deputy Chief, Auctions and Industry Analysis Division, Wireless 

Telecommunications Bureau, FCC, from Gary M. Jackson, Assistant Administrator, SBA (July 28, 2000). 

174 Auction of 24 GHz Service Spectrum Auction  Closes, Winning Bidders Announced for Auction 56, Down 

Payments Due August 16, 2004, Final Payments Due August 30, 2004, Ten-Day Petition to Deny Period, Public 

Notice, 19 FCC Rcd 14738 (2004). 
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the Instructional Television Fixed Service (“ITFS”).175  In connection with the 1996 BRS auction, the 

Commission established a small business size standard as an entity that had annual average gross 

revenues of no more than $40 million in the previous three years.176  The BRS auctions resulted in 67 

successful bidders obtaining licensing opportunities for 493 Basic Trading Areas (“BTAs”).  Of the 67 

auction winners, 61 met the definition of a small business.  BRS also includes licensees of stations 

authorized prior to the auction.  At this time, we estimate that of the 61 small business BRS auction 

winners, 48 remain small business licensees.  In addition to the 48 small businesses that hold BTA 

authorizations, there are approximately 392 incumbent BRS licensees that are considered small entities.177  

After adding the number of small business auction licensees to the number of incumbent licensees not 

already counted, we find that there are currently approximately 440 BRS licensees that are defined as 

small businesses under either the SBA or the Commission’s rules.  In 2009, the Commission conducted 

Auction 86, the sale of 78 licenses in the BRS areas.178  The Commission offered three levels of bidding 

credits: (i) a bidder with attributed average annual gross revenues that exceed $15 million and do not 

exceed $40 million for the preceding three years (small business) will receive a 15 percent discount on its 

winning bid; (ii) a bidder with attributed average annual gross revenues that exceed $3 million and do not 

exceed $15 million for the preceding three years (very small business) will receive a 25 percent discount 

on its winning bid; and (iii) a bidder with attributed average annual gross revenues that do not exceed $3 

million for the preceding three years (entrepreneur) will receive a 35 percent discount on its winning 

bid.179  Auction 86 concluded in 2009 with the sale of 61 licenses.180  Of the ten winning bidders, two 

bidders that claimed small business status won 4 licenses; one bidder that claimed very small business 

status won three licenses; and two bidders that claimed entrepreneur status won six licenses. 

 

In addition, the SBA’s Cable Television Distribution Services small business size standard is applicable 

to EBS.  There are presently 2,032 EBS licensees.  All but 100 of these licenses are held by educational 

institutions.  Educational institutions are included in this analysis as small entities.181  Thus, we estimate 

that at least 1,932 licensees are small businesses.  Since 2007, Cable Television Distribution Services 

have been defined within the broad economic census category of Wired Telecommunications Carriers; 

that category is defined as follows:  “This industry comprises establishments primarily engaged in 

operating and/or providing access to transmission facilities and infrastructure that they own and/or lease 

for the transmission of voice, data, text, sound, and video using wired telecommunications networks.  

 
175 Amendment of Parts 21 and 74 of the Commission’s Rules with Regard to Filing Procedures in the Multipoint 

Distribution Service and in the Instructional Television Fixed Service and Implementation of Section 309(j) of the 

Communications Act—Competitive Bidding, MM Docket No. 94-131, PP Docket No. 93-253, Report and Order, 10 

FCC Rcd 9589, 9593 ¶ 7 (1995). 

176 47 C.F.R. § 21.961(b)(1). 

177 47 U.S.C. § 309(j).  Hundreds of stations were licensed to incumbent MDS licensees prior to implementation of 

Section 309(j) of the Communications Act of 1934, 47 U.S.C. § 309(j).  For these pre-auction licenses, the 

applicable standard is SBA’s small business size standard of 1500 or fewer employees. 

178 Auction of Broadband Radio Service (BRS) Licenses, Scheduled for October 27, 2009, Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments, and Other Procedures for Auction 86, Public Notice, 24 

FCC Rcd 8277 (2009). 

179 Id. at 8296. 

180 Auction of Broadband Radio Service Licenses Closes, Winning Bidders Announced for Auction 86, Down 

Payments Due November 23, 2009, Final Payments Due December 8, 2009, Ten-Day Petition to Deny Period, 

Public Notice, 24 FCC Rcd 13572 (2009). 

181 The term “small entity” within SBREFA applies to small organizations (nonprofits) and to small governmental 

jurisdictions (cities, counties, towns, townships, villages, school districts, and special districts with populations of 

less than 50,000).  5 U.S.C. §§ 601(4)–(6).  We do not collect annual revenue data on EBS licensees. 
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Transmission facilities may be based on a single technology or a combination of technologies.”182  For 

these services, the Commission uses the SBA small business size standard for the category “Wireless 

Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.183  To gauge small 

business prevalence for these cable services we must, however, use the most current census data.  

According to Census Bureau data for 2007, there were a total of 955 firms in this previous category that 

operated for the entire year.184  Of this total, 939 firms employed 999 or fewer employees, and 16 firms 

employed 1,000 employees or more.185  Thus, the majority of these firms can be considered small. 

 

Television Broadcasting.  This Economic Census category “comprises establishments primarily engaged 

in broadcasting images together with sound. These establishments operate television broadcasting studios 

and facilities for the programming and transmission of programs to the public.”186  The SBA has created 

the following small business size standard for Television Broadcasting firms:  those having $14 million or 

less in annual receipts.187  The Commission has estimated the number of licensed commercial television 

stations to be 1,387.188  In addition, according to Commission staff review of the BIA Advisory Services, 

LLC’s Media Access Pro Television Database on March 28, 2012, about 950 of an estimated 1,300 

commercial television stations (or approximately 73 percent) had revenues of $14 million or less.189  We 

therefore estimate that the majority of commercial television broadcasters are small entities. 

 

We note, however, that in assessing whether a business concern qualifies as small under the above 

definition, business (control) affiliations190 must be included.  Our estimate, therefore, likely overstates 

the number of small entities that might be affected by our action because the revenue figure on which it is 

based does not include or aggregate revenues from affiliated companies.  In addition, an element of the 

definition of “small business” is that the entity not be dominant in its field of operation.  We are unable at 

this time to define or quantify the criteria that would establish whether a specific television station is 

dominant in its field of operation.  Accordingly, the estimate of small businesses to which rules may 

apply does not exclude any television station from the definition of a small business on this basis and is 

therefore possibly over-inclusive to that extent. 

 

In addition, the Commission has estimated the number of licensed noncommercial educational (NCE) 

television stations to be 396.191   These stations are non-profit, and therefore considered to be small 

entities.192 

 
182 U.S. Census Bureau, 2007 NAICS Definitions, 517110 Wired Telecommunications Carriers, (partial definition), 

www.census.gov/naics/2007/def/ND517110.HTM#N517110. 

183 13 C.F.R. § 121.201, NAICS code 517210. 

184  U.S. Census Bureau, 2007 Economic Census, Subject Series: Information, Table 5, Employment  Size of Firms 

for the United States:  2007, NAICS code 5171102 (issued November 2010). 

185  Id.   

186  U.S. Census Bureau, 2007 NAICS Definitions, “515120 Television Broadcasting” (partial definition); 

http://www.census.gov/naics/2007/def/ND515120.HTM#N515120. 

187  13 C.F.R. § 121.201, NAICS code 515120 (updated for inflation in 2010). 

188  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-311837A1.pdf.   

189  We recognize that BIA’s estimate differs slightly from the FCC total given supra. 

190  “[Business concerns] are affiliates of each other when one concern controls or has the power to control the other 

or a third party or parties controls or has to power to control both.”  13 C.F.R. § 21.103(a)(1). 

191  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf.  

http://www.census.gov/naics/2007/def/ND515120.HTM#N515120
http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
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In addition, there are also 2,528 low power television stations, including Class A stations (LPTV).193   

Given the nature of these services, we will presume that all LPTV licensees qualify as small entities under 

the above SBA small business size standard. 

 

Radio Broadcasting.  This Economic Census category “comprises establishments primarily engaged in 

broadcasting aural programs by radio to the public. Programming may originate in their own studio, from 

an affiliated network, or from external sources.”194  The SBA has established a small business size 

standard for this category, which is:  such firms having $7 million or less in annual receipts.195  According 

to Commission staff review of BIA Advisory Services, LLC’s Media Access Pro Radio Database on 

March 28, 2012, about 10,759 (97%) of 11,102 commercial radio stations had revenues of $7 million or 

less.  Therefore, the majority of such entities are small entities. 

 

We note, however, that in assessing whether a business concern qualifies as small under the above size 

standard, business affiliations must be included.196  In addition, to be determined to be a “small business,” 

the entity may not be dominant in its field of operation.197  We note that it is difficult at times to assess 

these criteria in the context of media entities, and our estimate of small businesses may therefore be over-

inclusive. 

 

Auxiliary, Special Broadcast and Other Program Distribution Services.  This service involves a 

variety of transmitters, generally used to relay broadcast programming to the public (through translator 

and booster stations) or within the program distribution chain (from a remote news gathering unit back to 

the station).  The Commission has not developed a definition of small entities applicable to broadcast 

auxiliary licensees.  The applicable definitions of small entities are those, noted previously, under the 

SBA rules applicable to radio broadcasting stations and television broadcasting stations.198 

 

The Commission estimates that there are approximately 6,099 FM translators and boosters.199  The 

Commission does not collect financial information on any broadcast facility, and the Department of 

Commerce does not collect financial information on these auxiliary broadcast facilities.  We believe that 

most, if not all, of these auxiliary facilities could be classified as small businesses by themselves.  We 

also recognize that most commercial translators and boosters are owned by a parent station which, in 

some cases, would be covered by the revenue definition of small business entity discussed above.  These 

stations would likely have annual revenues that exceed the SBA maximum to be designated as a small 

business ($7.0 million for a radio station or $14.0 million for a TV station).  Furthermore, they do not 

(Continued from previous page)   
192  See generally 5 U.S.C. §§ 601(4), (6). 

193 See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf. 

194  U.S. Census Bureau, 2007 NAICS Definitions, “515112 Radio Stations”; 

http://www.census.gov/naics/2007/def/ND515112.HTM#N515112.  

195  13 C.F.R. § 121.201, NAICS code 515112 (updated for inflation in 2010). 

196  “Concerns and entities are affiliates of each other when one controls or has the power to control the other, or a 

third party or parties controls or has the power to control both. It does not matter whether control is exercised, so 

long as the power to control exists.”  13 C.F.R. § 121.103(a)(1) (an SBA regulation). 

197 13 C.F.R. § 121.102(b) (an SBA regulation). 

198 13 C.F.R. 121.201, NAICS codes 515112 and 515120.   

199 See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf. 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
http://www.census.gov/naics/2007/def/ND515112.HTM#N515112
http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
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meet the Small Business Act's definition of a "small business concern" because they are not 

independently owned and operated. 200 

 

Multichannel Video Distribution and Data Service.  MVDDS is a terrestrial fixed microwave service 

operating in the 12.2-12.7 GHz band.  The Commission adopted criteria for defining three groups of small 

businesses for purposes of determining their eligibility for special provisions such as bidding credits.  It 

defines a very small business as an entity with average annual gross revenues not exceeding $3 million 

for the preceding three years; a small business as an entity with average annual gross revenues not 

exceeding $15 million for the preceding three years; and an entrepreneur as an entity with average annual 

gross revenues not exceeding $40 million for the preceding three years.201  These definitions were 

approved by the SBA.202  On January 27, 2004, the Commission completed an auction of 214 MVDDS 

licenses (Auction No. 53).  In this auction, ten winning bidders won a total of 192 MVDDS licenses.203  

Eight of the ten winning bidders claimed small business status and won 144 of the licenses.  The 

Commission also held an auction of MVDDS licenses on December 7, 2005 (Auction 63).  Of the three 

winning bidders who won 22 licenses, two winning bidders, winning 21 of the licenses, claimed small 

business status.204 

 

Amateur Radio Service.  These licensees are held by individuals in a noncommercial capacity; these 

licensees are not small entities. 

 

Personal Radio Services.  Personal radio services provide short-range, low power radio for personal 

communications, radio signaling, and business communications not provided for in other services.  The 

Personal Radio Services include spectrum licensed under Part 95 of our rules.205  These services include 

Citizen Band Radio Service (“CB”), General Mobile Radio Service (“GMRS”), Radio Control Radio 

Service (“R/C”), Family Radio Service (“FRS”), Wireless Medical Telemetry Service (“WMTS”), 

Medical Implant Communications Service (“MICS”), Low Power Radio Service (“LPRS”), and Multi-

Use Radio Service (“MURS”).206  There are a variety of methods used to license the spectrum in these 

rule parts, from licensing by rule, to conditioning operation on successful completion of a required test, to 

site-based licensing, to geographic area licensing.  Under the RFA, the Commission is required to make a 

 
200 See 15 U.S.C. § 632. 

201 Amendment of Parts 2 and 25 of the Commission’s Rules to Permit Operation of NGSO FSS Systems Co-

Frequency with GSO and Terrestrial Systems in the Ku-Band Frequency Range; Amendment of the Commission’s 

Rules to Authorize Subsidiary Terrestrial Use of the 12.2-12.7 GHz Band by Direct Broadcast Satellite Licenses and 

their Affiliates; and Applications of Broadwave USA, PDC Broadband Corporation, and Satellite Receivers, Ltd. to 

provide A Fixed Service in the 12.2-12.7 GHz Band, ET Docket No. 98-206, Memorandum Opinion and Order and 

Second Report and Order, 17 FCC Rcd 9614, 9711, ¶ 252 (2002).   

202 See Letter from Hector V. Barreto, Administrator, U.S. Small Business Administration, to Margaret W. Wiener, 

Chief, Auctions and Industry Analysis Division, WTB, FCC (Feb.13, 2002). 

203 See “Multichannel Video Distribution and Data Service Auction Closes,” Public Notice, 19 FCC Rcd 1834 

(2004).  

204 See “Auction of Multichannel Video Distribution and Data Service Licenses Closes; Winning Bidders Announced 

for Auction No. 63,” Public Notice, 20 FCC Rcd 19807 (2005). 

205 47 C.F.R. part 90. 

206 The Citizens Band Radio Service, General Mobile Radio Service, Radio Control Radio Service, Family Radio 

Service, Wireless Medical Telemetry Service, Medical Implant Communications Service, Low Power Radio 

Service, and Multi-Use Radio Service are governed by subpart D, subpart A, subpart C, subpart B, subpart H, 

subpart I, subpart G, and subpart J, respectively, of part 95 of the Commission’s rules.  See generally 47 C.F.R. part 

95. 

http://web2.westlaw.com/Find/Default.wl?DB=1000547&DocName=47CFRS95%2E401&FindType=L&AP=&RS=WLW2.86&VR=2.0&SV=Split&MT=Westlaw&FN=_top
http://web2.westlaw.com/Find/Default.wl?DB=1000547&DocName=47CFRS95%2E401&FindType=L&AP=&RS=WLW2.86&VR=2.0&SV=Split&MT=Westlaw&FN=_top
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determination of which small entities are directly affected by the rules being proposed.  Since all such 

entities are wireless, we apply the definition of Wireless Telecommunications Carriers (except Satellite), 

pursuant to which a small entity is defined as employing 1,500 or fewer persons.207  Many of the licensees 

in these services are individuals, and thus are not small entities.  In addition, due to the mostly unlicensed 

and shared nature of the spectrum utilized in many of these services, the Commission lacks direct 

information upon which to base an estimation of the number of small entities under an SBA definition 

that might be directly affected by our action. 

 

Public Safety Radio Services.  Public Safety radio services include police, fire, local government, 

forestry conservation, highway maintenance, and emergency medical services.208  There are a total of 

approximately 127,540 licensees in these services.  Governmental entities209 as well as private businesses 

comprise the licensees for these services.  All governmental entities with populations of less than 50,000 

fall within the definition of a small entity.210 

 

IMTS Resale Carriers. Providers of IMTS resale services are common carriers that purchase IMTS from 

other carriers and resell it to their own customers.  Under that size standard, such a business is small if it 

has 1,500 or fewer employees.211  Census data for 2007 show that 1,523 firms provided resale services 

during that year.  Of that number, 1,522 operated with fewer than 1000 employees and one operated with 

more than 1,000.212 Thus under this category and the associated small business size standard, the majority 

of these local resellers can be considered small entities.  According to Commission data, 213 carriers have 

reported that they are engaged in the provision of local resale services.213  Of these, an estimated 211 have 

1,500 or fewer employees and two have more than 1,500 employees.214  Consequently, the Commission 

estimates that the majority of IMTS resellers are small entities that may be affected by our action. 

 
207 13 C.F.R. § 121.201, NAICS Code 517210. 

208 With the exception of the special emergency service, these services are governed by subpart B of part 90 of the 

Commission’s Rules, 47 C.F.R. §§ 90.15-90.27.  The police service includes approximately 27,000 licensees that 

serve state, county, and municipal enforcement through telephony (voice), telegraphy (code) and teletype and 

facsimile (printed material).  The fire radio service includes approximately 23,000 licensees comprised of private 

volunteer or professional fire companies as well as units under governmental control. The local government service 

is presently comprised of approximately 41,000 licensees that are state, county, or municipal entities that use the 

radio for official purposes not covered by other public safety services.  There are approximately 7,000 licensees 

within the forestry service which is comprised of licensees from state departments of conservation and private forest 

organizations who set up communications networks among fire lookout towers and ground crews.  The 

approximately 9,000 state and local governments are licensed for highway maintenance service to provide 

emergency and routine communications to aid other public safety services to keep main roads safe for vehicular 

traffic.  The approximately 1,000 licensees in the Emergency Medical Radio Service (“EMRS”) use the 39 channels 

allocated to this service for emergency medical service communications related to the delivery of emergency 

medical treatment.  47 C.F.R. §§ 90.15-90.27.  The approximately 20,000 licensees in the special emergency service 

include medical services, rescue organizations, veterinarians, handicapped persons, disaster relief organizations, 

school buses, beach patrols, establishments in isolated areas, communications standby facilities, and emergency 

repair of public communications facilities.  47 C.F.R. §§ 90.33-90.55. 

209 47 C.F.R. § 1.1162. 

210 5 U.S.C. § 601(5). 

211 13 C.F.R. § 121.201, NAICS code 517911. 

212 http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=800&-ds_name=EC0751SSSZ5&-

_lang=en.  

213 See Trends in Telephone Service, at tbl. 5.3.   

214 Id. 

http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=1000547&DocName=47CFRS90.15&FindType=L
http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=1000547&DocName=47CFRS90.33&FindType=L
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Wireless Carriers and Service Providers.  Included among the providers of IMTS resale are a number 

of wireless carriers that also provide wireless telephony services domestically.  The Commission 

classifies these entities as providers of Commercial Mobile Radio Services (CMRS).  At present, most, if 

not all, providers of CMRS that offer IMTS provide such service by purchasing IMTS from other carriers 

to resell it to their customers.  The Commission has not developed a size standard specifically for CMRS 

providers that offer resale IMTS. Such entities would fall within the larger category of wireless carriers 

and service providers.  For those services subject to auctions, the Commission notes that, as a general 

matter, the number of winning bidders that qualify as small businesses at the close of an auction does not 

necessarily represent the number of small businesses currently in service.  Also, the Commission does not 

generally track subsequent business size unless, in the context of assignments or transfers, unjust 

enrichment issues are implicated. 

 

D. Description of Projected Reporting, Recordkeeping, and Other Compliance Requirements 

 

The amendments being made in this Order do not change reporting requirements but may require additional 

training consistent with industry RF safety program standards regarding compliance with our RF exposure 

limits for certain transmitting facilities, such as broadcast sites, some wireless base stations and some 

antennas at multiple transmitter sites   Also, we are clarifying that in order for the occupational/controlled 

SAR or MPE limits to be used in evaluating compliance for a portable or mobile device, certain conditions 

must be met that may include placing a visual advisory such as a label on a device that provides a user with 

specific information on RF exposure.  We are also requiring a sample of the advisory and instructional 

material be filed with the Commission along with the application for equipment authorization.   

 

E. Steps Taken to Minimize Significant Economic Impact on Small Entities, and Significant 

Alternatives Considered 

 

The RFA requires an agency to describe any significant alternatives that it has considered in reaching its 

proposed approach, which may include the following four alternatives (among others):  (1) the 

establishment of differing compliance or reporting requirements or timetables that take into account the 

resources available to small entities; (2) the clarification, consolidation, or simplification of compliance or 

reporting requirements under the rule for small entities; (3) the use of performance, rather than design, 

standards; and (4) an exemption from coverage of the rule, or any part thereof, for small entities.215 

 

F. Federal Rules that May Duplicate, Overlap, or Conflict with the Proposed Rule 

 

The Commission will send a copy of the Order, including this FRFA, in a report to be sent to Congress 

pursuant to the SBREFA.216  In addition, the Commission will send a copy of the Order, including the 

FRFA, to the Chief Counsel for Advocacy of the SBA.  A copy of the Order and the FRFA (or 

summaries thereof) will also be published in the Federal Register.217

 
215 5 U.S.C. § 603(c). 

216 See 5 U.S.C. § 801(a) (1) (A).     

 
 



 Federal Communications Commission FCC 13-39 
 

 161 

APPENDIX F 

 

Initial Regulatory Flexibility Analysis 

 

As required by the Regulatory Flexibility Act of 1980 (RFA),1 the Commission has prepared this  Initial 

Regulatory Flexibility Analysis (IRFA) of the possible significant economic impact on small entities by 

the policies and rules proposed in this Further Notice of Proposed Rule Making (Further Notice).  Written 

public comments are requested on this IRFA.  Comments must be identified as responses to the IRFA and 

must be filed by the deadlines for comments provided in paragraph 254 in this Further Notice.  The 

Commission will send a copy of this Further Notice, including this IRFA, to the Chief Counsel for 

Advocacy of the Small Business Administration (SBA).2 In addition, the Further Notice and IRFA (or 

summaries thereof) will be published in the Federal Register.3 

 

A. Need for, and Objectives of, the Proposed Rules. 

 

The National Environmental Policy Act of 1969 (NEPA) requires agencies of the Federal Government to 

evaluate the effects of their actions on the quality of the human environment.4  To meet its responsibilities 

under NEPA, the Commission has adopted requirements for evaluating the environmental impact of its 

actions.  One of several environmental factors addressed by these requirements is human exposure to 

radiofrequency (RF) energy emitted by FCC-regulated transmitters, facilities and devices.5 

 

The Notice proposes to amend Parts 1, 2, 15, 24, 25, 95 and 97 of our rules relating to the compliance of 

FCC-regulated transmitters, facilities, and devices with the guidelines for human exposure to radiofrequency 

(RF) energy adopted by the Commission in l996 and 1997.  Specifically we are proposing to make certain 

revisions in our rules that we believe will result in more efficient, practical and consistent application of 

compliance procedures.  

 

B. Legal Basis. 

 

The proposed action is authorized under Sections 1, 4(i), 4(j), 301, 303(r), 307, 308, 309, 332(a)(1), 

332(c)(7)(B)(iv), and 403 of the Communications Act of 1934, as amended, 47 U.S.C. §§ 151, 154(i), 

154(j), 301, 303(r), 307, 308, 309, 332(a)(1), 332(c)(7)(B)(iv), 403; the National Environmental Policy 

Act of 1969, 42 U.S.C. § 4321, et seq.; Section 704(b) of the Telecommunications Act of 1996, Pub. L. 

No. 104-104; and Section 553 of the Administrative Procedure Act, 5 U.S.C. § 553. 

 

C. Description and Estimate of the Number of Small Entities To Which the Proposed Rules 

Will Apply. 

 

The RFA directs agencies to provide a description of, and where feasible, an estimate of the number of 

small entities that may be affected by the proposed rules and policies, if adopted.6  The RFA generally 

defines the term “small entity” as having the same meaning as the terms “small business,” “small 

 
 1 See 5 U.S.C. § 603.  The RFA, see 5 U.S.C. § 601 - 612, has been amended by the Small Business Regulatory 

Enforcement Fairness Act of 1996 (SBREFA), Pub. L. No. 104-121, 110 Stat. 857 (1996).  

2 See 5 U.S.C. § 603(a). 

3 Id. 

4 National Environmental Policy Act of 1969, as amended, 42 U.S.C. 4321-4335.  

5 See 47 CFR 1.1307(b). 

6 5 U.S.C. § 603(b)(3). 
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organization,” and “small governmental jurisdiction.”7  In addition, the term “small business” has the 

same meaning as the term “small business concern” under the Small Business Act.8  A “small business 

concern” is one which: (1) is independently owned and operated; (2) is not dominant in its field of 

operation; and (3) satisfies any additional criteria established by the SBA.9 

 

Small Businesses.   Nationwide, there are a total of approximately 29.6 million small businesses, 

according to the SBA.10   

 

Small Businesses, Small Organizations, and Small Governmental Jurisdictions. Our action may, over 

time, affect small entities that are not easily categorized at present.  We therefore describe here, at the 

outset, three comprehensive, statutory small entity size standards.11  First, nationwide, there are a total of 

approximately 27.5 million small businesses, according to the SBA.12  In addition, a “small organization” 

is generally “any not-for-profit enterprise which is independently owned and operated and is not dominant 

in its field.”13  Nationwide, as of 2007, there were approximately 1,621,315 small organizations.14  

Finally, the term “small governmental jurisdiction” is defined generally as “governments of cities, towns, 

townships, villages, school districts, or special districts, with a population of less than fifty thousand.”15  

Census Bureau data for 2011 indicate that there were 89,476 local governmental jurisdictions in the 

United States.16  We estimate that, of this total, as many as 88, 506 entities may qualify as “small 

governmental jurisdictions.”17  Thus, we estimate that most governmental jurisdictions are small. 

 
7 5 U.S.C. § 601(6). 

8 5 U.S.C. § 601(3) (incorporating by reference the definition of “small-business concern” in the Small Business 

Act, 15 U.S.C. § 632).  Pursuant to 5 U.S.C. § 601(3), the statutory definition of a small business applies “unless an 

agency, after consultation with the Office of Advocacy of the Small Business Administration and after opportunity 

for public comment, establishes one or more definitions of such term which are appropriate to the activities of the 

agency and publishes such definition(s) in the Federal Register.” 

9 15 U.S.C. § 632. 

10  See SBA, Office of Advocacy, “Frequently Asked Questions,” http://web.sba.gov/faqs  (accessed Jan. 2009). 

11 See 5 U.S.C. §§ 601(3)–(6). 

12 See SBA, Office of Advocacy, “Frequently Asked Questions,” web.sba.gov/faqs  (last visited May 6,2011;  

figures are from 2009). 

13 5 U.S.C. § 601(4). 

14 INDEPENDENT SECTOR, THE NEW NONPROFIT ALMANAC & DESK REFERENCE (2010). 

15 5 U.S.C. § 601(5). 

16 U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES: 2011, Table 427 (2007)  

17The 2007 U.S Census data for small governmental organizations indicate that there were 89, 476 “Local 

Governments” in 2007. (U.S. CENSUS BUREAU, STATISTICAL ABSTRACT OF THE UNITED STATES 2011, 

Table 428.) The criterion by which the size of such local governments is determined to be small is a population of 

50,000. However, since the Census Bureau does not specifically apply that criterion, it cannot be determined with 

precision how many of such local governmental organizations is small. Nonetheless, the inference seems reasonable 

that substantial number of these governmental organizations has a population of less than 50, 000. To look at Table 

428 in conjunction with a related set of data in Table 429 in the Census’s Statistical Abstract of the U.S., that 

inference is further supported by the fact that in both Tables, many entities that may well be small are included in 

the 89,476 local governmental organizations, e.g. county, municipal, township and town, school district and special 

district entities.  Measured by a criterion of a population of  50,000  many specific sub-entities in this category seem 

more likely than larger county-level governmental organizations to have small populations. Accordingly, of the 

89,746 small governmental organizations identified in the 2007 Census, the Commission estimates that a substantial 

majority is small.  17 13 C.F.R. § 121.201, NAICS code 517110. 

http://web.sba.gov/faqs


 Federal Communications Commission FCC 13-39 
 

 163 

Experimental Radio Service (Other Than Broadcast).  The majority of experimental licenses are 

issued to companies such as Motorola and Department of Defense contractors such as Northrop, 

Lockheed and Martin Marietta.  Businesses such as these may have as many as 200 licenses at one time.  

The majority of these applications are from entities such as these.  Given this fact, the remaining 30 

percent of applications, we assume, for purposes of our evaluations and conclusions in this FRFA, will be 

awarded to small entities, as that term is defined by the SBA. 

 

The Commission processes approximately 1,000 applications a year for experimental radio operations.  

About half or 500 of these are renewals and the other half are for new licenses.  We do not have adequate 

information to predict precisely how many of these applications will be impacted by our rule revisions.  

However, based on the above figures we estimate that as many as 300 of these applications could be from 

small entities and potentially could be impacted. 

 

International Broadcast Stations.  Commission records show that there are 19 international high 

frequency broadcast station authorizations.  We do not request nor collect annual revenue information, 

and are unable to estimate the number of international high frequency broadcast stations that would 

constitute a small business under the SBA definition.   Since all international broadcast stations operate 

using relatively high power levels, it is likely that they could all be impacted by our proposed rule 

revisions.  

 

Satellite Telecommunications Providers.  Two economic census categories address the satellite 

industry.  The first category has a small business size standard of $15 million or less in average annual 

receipts, under SBA rules.18  The second has a size standard of $25 million or less in annual receipts.19 

The category of Satellite Telecommunications “comprises establishments primarily engaged in providing 

telecommunications services to other establishments in the telecommunications and broadcasting 

industries by forwarding and receiving communications signals via a system of satellites or reselling 

satellite telecommunications.”20  Census Bureau data for 2007 show that 512 Satellite 

Telecommunications firms that operated for that entire year.21  Of this total, 464 firms had annual receipts 

of under $10 million, and 18 firms had receipts of $10 million to $24,999,999.22  Consequently, the 

Commission estimates that the majority of Satellite Telecommunications firms are small entities that 

might be affected by our proposals. 

 

The second category, i.e. “All Other Telecommunications” comprises “establishments primarily engaged 

in providing specialized telecommunications services, such as satellite tracking, communications 

telemetry, and radar station operation.  This industry also includes establishments primarily engaged in 

providing satellite terminal stations and associated facilities connected with one or more terrestrial 

systems and capable of transmitting telecommunications to, and receiving telecommunications from, 

satellite systems.  Establishments providing Internet services or voice over Internet protocol (VoIP) 

services via client-supplied telecommunications connections are also included in this industry.”23  For this 

category, Census Bureau data for 2007 shows that there were a total of 2,383 firms that operated for the 

 
18 13 C.F.R. § 121.201, NAICS code 517410. 

19 13 C.F.R. § 121.201, NAICS code 517919. 

20 U.S. Census Bureau, 2007 NAICS Definitions, 517410 Satellite Telecommunications.  

21 See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en.  

22 See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

23  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517919&search=2007%20NAICS%20Search. 
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entire year.24  Of this total, 2,347 firms had annual receipts of under $25 million and 12 firms had annual 

receipts of $25 million to $49, 999,999.25  Consequently, the Commission estimates that the majority of 

All Other Telecommunications firms are small entities that might be affected by our action. 

 

Fixed Satellite Transmit/Receive Earth Stations.  There are approximately 4,303 earth station 

authorizations, a portion of which are Fixed Satellite Transmit/Receive Earth Stations.  We do not request 

nor collect annual revenue information, and are unable to estimate the number of the earth stations that 

would constitute a small business under the SBA definition.  However, the majority of these stations 

could be impacted by our proposed rules.  

 

Fixed Satellite Small Transmit/Receive Earth Stations.  There are approximately 4,303 earth station 

authorizations, a portion of which are Fixed Satellite Small Transmit/Receive Earth Stations.  We do not 

request nor collect annual revenue information, and are unable to estimate the number of fixed small 

satellite transmit/receive earth stations that would constitute a small business under the SBA definition.  

However, the majority of these stations could be impacted by our proposed rules.  

 

Fixed Satellite Very Small Aperture Terminal (VSAT) Systems.  These stations operate on a primary 

basis, and frequency coordination with terrestrial microwave systems is not required.  Thus, a single 

"blanket" application may be filed for a specified number of small antennas and one or more hub stations.  

There are 492 current VSAT System authorizations.  We do not request nor collect annual revenue 

information, and are unable to estimate the number of VSAT systems that would constitute a small 

business under the SBA definition.  However, it is expected that many of these stations could be impacted 

by our proposed rules.  

 

Mobile Satellite Earth Stations.  There are 19 licensees.  We do not request nor collect annual revenue 

information, and are unable to estimate the number of mobile satellite earth stations that would constitute 

a small business under the SBA definition.  However, it is expected that many of these stations could be 

impacted by our proposed rules. 

 

Wireless Telecommunications Carriers (except satellite).  This industry comprises establishments 

engaged in operating and maintaining switching and transmission facilities to provide communications 

via the airwaves. Establishments in this industry have spectrum licenses and provide services using that 

spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 

services.26 The appropriate size standard under SBA rules is for the category Wireless 

Telecommunications Carriers.  The size standard for that category is that a business is small if it has 1,500 

or fewer employees.27  Under the present and prior categories, the SBA has deemed a wireless business to 

be small if it has 1,500 or fewer employees.28  For this category, census data for 2007 show that there 

were 1,383 firms that operated for the entire year.29  Of this total, 1,368 firms had employment of 999 or 

 
24  http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

25http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=900&-ds_name=EC0751SSSZ4&-

_lang=en. 

26  http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517210&search=2007%20NAICS%20Search 

27 13 C.F.R. § 121.201, NAICS code 517210. 

28 13 C.F.R. § 121.201, NAICS code 517210.  The now-superseded, pre-2007 C.F.R. citations were 13 C.F.R. § 

121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS). 

29 U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 

Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010). 

http://www.census.gov/cgi-bin/sssd/naics/naicsrch?code=517210&search=2007%20NAICS%20Search
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fewer employees and 15 had employment of 1000 employees or more.30 Thus under this category and the 

associated small business size standard, , the Commission estimates that the majority of wireless 

telecommunications carriers(except satellite) are small entities that may be affected by our proposed 

action.31 

 

Licenses Assigned by Auctions.  Initially, we note that, as a general matter, the number of winning 

bidders that qualify as small businesses at the close of an auction does not necessarily represent the 

number of small businesses currently in service.  Also, the Commission does not generally track 

subsequent business size unless, in the context of assignments or transfers, unjust enrichment issues are 

implicated. 

 

Paging Services. Neither the SBA nor the FCC has developed a definition applicable exclusively to 

paging services. However, a variety of paging services is now categorized under Wireless 

Telecommunications Carriers (except satellite). 32 This industry comprises establishments engaged in 

operating and maintaining switching and transmission facilities to provide communications via the 

airwaves. Establishments in this industry have spectrum licenses and provide services using that 

spectrum, such as cellular phone services, paging services, wireless Internet access, and wireless video 

services. Illustrative examples in the paging context include paging services, except satellite; two-way 

paging communications carriers, except satellite; and radio paging services communications carriers. The 

SBA has deemed a paging service in this category to be small if it has 1,500 or fewer employees.33 For 

this category, census data for 2007 show that there were 1,383 firms that operated for the entire year.34  

Of this total, 1,368 firms had employment of 999 or fewer employees and 15 had employment of 1000 

employees or more.35 Thus under this category and the associated small business size standard, , the 

Commission estimates that the majority of paging services in the category of wireless telecommunications 

carriers(except satellite) are small entities that may be affected by our proposed action.36 

In addition, in the Paging Second Report and Order, the Commission adopted a size standard for “small 

businesses” for purposes of determining their eligibility for special provisions such as bidding credits.37  

A small business is an entity that, together with its affiliates and controlling principals, has average gross 

 
30 Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 

1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.” 

31See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en  

32  U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)”; http://www.census.gov/naics/2007/def/ND517210.HTM#N517210 

33 U.S. Census Bureau, 2007 NAICS Definitions, “517210 Wireless Telecommunications Categories (Except 

Satellite)” 

34 U.S. Census Bureau, Subject Series: Information, Table 5, “Establishment and Firm Size: Employment Size of 

Firms for the United States: 2007 NAICS Code 517210” (issued Nov. 2010). 

35 Id.  Available census data do not provide a more precise estimate of the number of firms that have employment of 

1,500 or fewer employees; the largest category provided is for firms with “100 employees or more.” 

36See http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-

ds_name=EC0751SSSZ5&-_lang=en  

37 Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging Systems, 

Second Report and Order, 12 FCC Rcd 2732, 2811-2812, paras. 178-181 (“Paging Second Report and Order”); see 

also Revision of Part 22 and Part 90 of the Commission’s Rules to Facilitate Future Development of Paging 

Systems, Memorandum Opinion and Order on Reconsideration, 14 FCC Rcd 10030, 10085-10088, ¶¶ 98-107 

(1999). 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
http://www.census.gov/naics/2007/def/ND517210.HTM#N517210
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
http://factfinder.census.gov/servlet/IBQTable?_bm=y&-fds_name=EC0700A1&-geo_id=&-_skip=600&-ds_name=EC0751SSSZ5&-_lang=en
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revenues not exceeding $15 million for the preceding three years.38  The SBA has approved this 

definition.39  An initial auction of Metropolitan Economic Area (“MEA”) licenses was conducted in the 

year 2000.  Of the 2,499 licenses auctioned, 985 were sold.40  Fifty-seven companies claiming small 

business status won 440 licenses.41  A subsequent auction of MEA and Economic Area (“EA”) licenses 

was held in the year 2001.  Of the 15,514 licenses auctioned, 5,323 were sold.42  One hundred thirty-two 

companies claiming small business status purchased 3,724 licenses.  A third auction, consisting of 8,874 

licenses in each of 175 EAs and 1,328 licenses in all but three of the 51 MEAs, was held in 2003.  

Seventy-seven bidders claiming small or very small business status won 2,093 licenses. 43 A fourth 

auction of 9,603 lower and upper band paging licenses was held in the year 2010.  29 bidders claiming 

small or very small business status won 3,016 licenses.  

 

2.3 GHz Wireless Communications Services.  This service can be used for fixed, mobile, radiolocation, 

and digital audio broadcasting satellite uses.  The Commission defined “small business” for the wireless 

communications services (“WCS”) auction as an entity with average gross revenues of $40 million for 

each of the three preceding years, and a “very small business” as an entity with average gross revenues of 

$15 million for each of the three preceding years.44  The SBA approved these definitions.45  The 

Commission conducted an auction of geographic area licenses in the WCS service in 1997.  In the 

auction, seven bidders that qualified as very small business entities won 31 licenses, and one bidder that 

qualified as a small business entity won a license.    

 

1670-1675 MHz Services.  This service can be used for fixed and mobile uses, except aeronautical 

mobile.46  An auction for one license in the 1670-1675 MHz band was conducted in 2003.  The 

Commission defined a “small business” as an entity with attributable average annual gross revenues of 

not more than $40 million for the preceding three years, which would thus be eligible for a 15 percent 

discount on its winning bid for the 1670-1675 MHz band license.  Further, the Commission defined a 

“very small business” as an entity with attributable average annual gross revenues of not more than $15 

million for the preceding three years, which would thus be eligible to receive a 25 percent discount on its 

winning bid for the 1670-1675 MHz band license.    The winning bidder was not a small entity. 

 

Wireless Telephony.  Wireless telephony includes cellular, personal communications services, and 

specialized mobile radio telephony carriers.  As noted, the SBA has developed a small business size 

 
38 Paging Second Report and Order, 12 FCC Rcd at 2811, ¶ 179. 

39 See Letter from Aida Alvarez, Administrator, SBA, to Amy Zoslov, Chief, Auctions and Industry Analysis 

Division, Wireless Telecommunications Bureau (“WTB”), FCC (Dec. 2, 1998) (“Alvarez Letter 1998”). 

40 See “929 and 931 MHz Paging Auction Closes,” Public Notice, 15 FCC Rcd 4858 (WTB 2000). 

41 See id. 

42 See “Lower and Upper Paging Band Auction Closes,” Public Notice, 16 FCC Rcd 21821 (WTB 2002). 

43 See “Lower and Upper Paging Bands Auction Closes,” Public Notice, 18 FCC Rcd 11154 (WTB 2003).  The 

current number of small or very small business entities that hold wireless licenses may differ significantly from the 

number of such entities that won in spectrum auctions due to assignments and transfers of licenses in the secondary 

market over time.  In addition, some of the same small business entities may have won licenses in more than one 

auction. 

44 Amendment of the Commission’s Rules to Establish Part 27, the Wireless Communications Service (WCS), Report 

and Order, 12 FCC Rcd 10785, 10879, para. 194 (1997). 

45 See Alvarez Letter 1998. 

46 47 C.F.R. § 2.106; see generally 47 C.F.R. §§ 27.1–.70. 
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standard for Wireless Telecommunications Carriers (except Satellite).47  Under the SBA small business 

size standard, a business is small if it has 1,500 or fewer employees.48 Census data for 2007 shows that 

there were 1,383 firms that operated that year.49  Of those 1,383, 1,368 had fewer than 100 employees, 

and 15 firms had more than 100 employees.  Thus under this category and the associated small business 

size standard, the majority of firms can be considered small.  According to Trends in Telephone Service 

data, 434 carriers reported that they were engaged in wireless telephony.50  Of these, an estimated 222 

have 1,500 or fewer employees and 212 have more than 1,500 employees.51  Therefore, approximately 

half of these entities can be considered small.  Similarly, according to Commission data, 413 carriers 

reported that they were engaged in the provision of wireless telephony, including cellular service, 

Personal Communications Service (PCS), and Specialized Mobile Radio (SMR) Telephony services.52  Of 

these, an estimated 261 have 1,500 or fewer employees and 152 have more than 1,500 employees.53  

Consequently, the Commission estimates that approximately half or more of these firms can be 

considered small.  Thus, using available data, we estimate that the majority of wireless firms can be 

considered small.  

 

Broadband Personal Communications Service.  Broadband Personal Communications Service.  The 

broadband personal communications services (PCS) spectrum is divided into six frequency blocks 

designated A through F, and the Commission has held auctions for each block.  The Commission initially 

defined a “small business” for C- and F-Block licenses as an entity that has average gross revenues of $40 

million or less in the three previous years.54  For F-Block licenses, an additional small business size 

standard for “very small business” was added and is defined as an entity that, together with its affiliates, 

has average gross revenues of not more than $15 million for the preceding three years.55  These small 

business size standards, in the context of broadband PCS auctions, have been approved by the SBA.56  No 

small businesses within the SBA-approved small business size standards bid successfully for licenses in 

Blocks A and B.  There were 90 winning bidders that claimed small business status in the first two C-

Block auctions.  A total of 93 bidders that claimed small and very small business status won 

approximately 40 percent of the 1,479 licenses in the first auction for the D, E, and F Blocks.57  On April 

15, 1999, the Commission completed the re-auction of 347 C-, D-, E-, and F-Block licenses in Auction 

 
47 13 C.F.R. § 121.201, NAICS code 517210. 

48 Id. 

49 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 

 
50 Trends in Telephone Service, at tbl. 5.3. 

51 Id. 

52 See Trends in Telephone Service, at tbl. 5.3. 

53 See id. 

54 See Amendment of Parts 20 and 24 of the Commission’s Rules – Broadband PCS Competitive Bidding and the 

Commercial Mobile Radio Service Spectrum Cap; Amendment of the Commission’s Cellular/PCS Cross-Ownership 

Rule, WT Docket No. 96-59, GN Docket No. 90-314, Report and Order, 11 FCC Rcd 7824, 7850–52 ¶¶ 57–60 

(1996) (“PCS Report and Order”); see also 47 C.F.R. § 24.720(b). 

55 See PCS Report and Order, 11 FCC Rcd at 7852 ¶ 60. 

56 See Alvarez Letter 1998. 

57 See Broadband PCS, D, E and F Block Auction Closes, Public Notice, Doc. No. 89838 (rel. Jan. 14, 1997). 
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No. 22.58  Of the 57 winning bidders in that auction, 48 claimed small business status and won 277 

licenses. 

 

On January 26, 2001, the Commission completed the auction of 422 C and F Block Broadband PCS 

licenses in Auction No. 35.  Of the 35 winning bidders in that auction, 29 claimed small business status.59  

Subsequent events concerning Auction 35, including judicial and agency determinations, resulted in a 

total of 163 C and F Block licenses being available for grant.  On February 15, 2005, the Commission 

completed an auction of 242 C-, D-, E-, and F-Block licenses in Auction No. 58.  Of the 24 winning 

bidders in that auction, 16 claimed small business status and won 156 licenses.60  On May 21, 2007, the 

Commission completed an auction of 33 licenses in the A, C, and F Blocks in Auction No. 71.61  Of the 

14 winning bidders in that auction, six claimed small business status and won 18 licenses.62  On August 

20, 2008, the Commission completed the auction of 20 C-, D-, E-, and F-Block Broadband PCS licenses 

in Auction No. 78.63  Of the eight winning bidders for Broadband PCS licenses in that auction, six 

claimed small business status and won 14 licenses.64 

 

Advanced Wireless Services.  In 2006, the Commission conducted its first auction of Advanced 

Wireless Services licenses in the 1710-1755 MHz and 2110-2155 MHz bands (“AWS-1”), designated as 

Auction 66.65  For the AWS-1 bands, the Commission has defined a “small business” as an entity with 

average annual gross revenues for the preceding three years not exceeding $40 million, and a “very small 

business” as an entity with average annual gross revenues for the preceding three years not exceeding $15 

million.66  In 2006, the Commission conducted its first auction of AWS-1 licenses.67  In that initial AWS-

 
58 See C, D, E, and F Block Broadband PCS Auction Closes, Public Notice, 14 FCC Rcd 6688 (WTB 1999).  Before 

Auction No. 22, the Commission established a very small standard for the C Block to match the standard used for F 

Block.  Amendment of the Commission’s Rules Regarding Installment Payment Financing for Personal 

Communications Services (PCS) Licensees, WT Docket No. 97-82, Fourth Report and Order, 13 FCC Rcd 15743, 

15768 ¶ 46 (1998). 

59 See C and F Block Broadband PCS Auction Closes; Winning Bidders Announced, Public Notice, 16 FCC Rcd 

2339 (2001). 

60 See Broadband PCS Spectrum Auction Closes; Winning Bidders Announced for Auction No. 58, Public Notice, 20 

FCC Rcd 3703 (2005). 

61 See Auction of Broadband PCS Spectrum Licenses Closes; Winning Bidders Announced for Auction No. 71, 

Public Notice, 22 FCC Rcd 9247 (2007). 

62 Id. 

63 See Auction of AWS-1 and Broadband PCS Licenses Closes; Winning Bidders Announced for Auction 78, Public 

Notice, 23 FCC Rcd 12749 (WTB 2008). 

64 Id. 

65 See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 

No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”); 

66 See Service Rules for Advanced Wireless Services in the 1.7 GHz and 2.1 GHz Bands, Report and Order, 18 FCC 

Rcd 25,162, App. B (2003), modified by Service Rules for Advanced Wireless Services In the 1.7 GHz and 2.1 GHz 

Bands, Order on Reconsideration, 20 FCC Rcd 14,058, App. C (2005). 

67 See Auction of Advanced Wireless Services Licenses Scheduled for June 29, 2006; Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction No. 66, AU Docket 

No. 06-30, Public Notice, 21 FCC Rcd 4562 (2006) (“Auction 66 Procedures Public Notice”). 
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1 auction, 31 winning bidders identified themselves as very small businesses won 142 licenses.68  

Twenty-six of the winning bidders identified themselves as small businesses and won 73 licenses.69  In a 

subsequent 2008 auction, the Commission offered 35 AWS-1 licenses.70  Four winning bidders identified 

themselves as very small businesses, and three of the winning bidders identifying themselves as a small 

businesses won five AWS-1 licenses.71   

 

Narrowband Personal Communications Services.  In 1994, the Commission conducted two auctions of 

Narrowband PCS licenses.  For these auctions, the Commission defined a “small business” as an entity 

with average annual gross revenues for the preceding three years not exceeding $40 million.72  Through 

these auctions, the Commission awarded a total of 41 licenses, 11 of which were obtained by four small 

businesses.73  To ensure meaningful participation by small business entities in future auctions, the 

Commission adopted a two-tiered small business size standard in the Narrowband PCS Second Report 

and Order.74  A “small business” is an entity that, together with affiliates and controlling interests, has 

average gross revenues for the three preceding years of not more than $40 million.75  A “very small 

business” is an entity that, together with affiliates and controlling interests, has average gross revenues for 

the three preceding years of not more than $15 million.76  The SBA has approved these small business 

size standards.77  A third auction of Narrowband PCS licenses was conducted in 2001.  In that auction, 

five bidders won 317 (Metropolitan Trading Areas and nationwide) licenses.78  Three of the winning 

bidders claimed status as a small or very small entity and won 311 licenses. 

 

Lower 700 MHz Band Licenses.   The Commission previously adopted criteria for defining three groups 

of small businesses for purposes of determining their eligibility for special provisions such as bidding 

credits.79  The Commission defined a “small business” as an entity that, together with its affiliates and 

 
68 See Auction of Advanced Wireless Services Licenses Closes; Winning Bidders Announced for Auction No. 66, 

Public Notice, 21 FCC Rcd 10,521 (2006) (“Auction 66 Closing Public Notice”). 

69 See id. 

70 See AWS-1 and Broadband PCS Procedures Public Notice, 23 FCC Rcd at 7499.  Auction 78 also included an 

auction of broadband PCS licenses. 

71 See Auction of AWS-1 and Broadband PCS Licenses Closes, Winning Bidders Announced for Auction 78, Down 

Payments Due September 9, 2008, FCC Forms 601 and 602 Due September 9, 2008, Final Payments Due 

September 23, 2008, Ten-Day Petition to Deny Period, Public Notice, 23 FCC Rcd 12,749 (2008). 

72 Implementation of Section 309(j) of the Communications Act – Competitive Bidding Narrowband PCS, Third 

Memorandum Opinion and Order and Further Notice of Proposed Rulemaking, 10 FCC Rcd 175, 196, para. 46 

(1994). 

73 See “Announcing the High Bidders in the Auction of Ten Nationwide Narrowband PCS Licenses, Winning Bids 

Total $617,006,674,” Public Notice, PNWL 94-004 (rel. Aug. 2, 1994); “Announcing the High Bidders in the 

Auction of 30 Regional Narrowband PCS Licenses; Winning Bids Total $490,901,787,” Public Notice, PNWL 94-

27 (rel. Nov. 9, 1994). 

74  Amendment of the Commission’s Rules to Establish New Personal Communications Services, Narrowband PCS, 

Second Report and Order and Second Further Notice of Proposed Rule Making, 15 FCC Rcd 10456, 10476, para. 40 

(2000) (“Narrowband PCS Second Report and Order”). 

75  Narrowband PCS Second Report and Order, 15 FCC Rcd at 10476, para. 40. 

76  Id. 

77  See Alvarez Letter 1998. 

78  See “Narrowband PCS Auction Closes,” Public Notice, 16 FCC Rcd 18663 (WTB 2001). 

79  See Reallocation and Service Rules for the 698-746 MHz Spectrum Band (Television Channels 52-59), Report and 

Order, 17 FCC Rcd 1022 (2002) (“Channels 52-59 Report and Order”). 
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controlling principals, has average gross revenues not exceeding $40 million for the preceding three 

years.80  A “very small business” is defined as an entity that, together with its affiliates and controlling 

principals, has average gross revenues that are not more than $15 million for the preceding three years.81  

Additionally, the Lower 700 MHz Service had a third category of small business status for 

Metropolitan/Rural Service Area (“MSA/RSA”) licenses —“entrepreneur”— which is defined as an 

entity that, together with its affiliates and controlling principals, has average gross revenues that are not 

more than $3 million for the preceding three years.82  The SBA approved these small size standards.83  An 

auction of 740 licenses was conducted in 2002 (one license in each of the 734 MSAs/RSAs and one 

license in each of the six Economic Area Groupings (EAGs)).  Of the 740 licenses available for auction, 

484 licenses were won by 102 winning bidders.  Seventy-two of the winning bidders claimed small 

business, very small business, or entrepreneur status and won a total of 329 licenses. 84  A second auction 

commenced on May 28, 2003, closed on June 13, 2003, and included 256 licenses.85  Seventeen winning 

bidders claimed small or very small business status and won 60 licenses, and nine winning bidders 

claimed entrepreneur status and won 154 licenses.86  In 2005, the Commission completed an auction of 5 

licenses in the lower 700 MHz band (Auction 60).  All three winning bidders claimed small business 

status. 

 

In 2007, the Commission reexamined its rules governing the 700 MHz band in the 700 MHz Second 

Report and Order.87  An auction of A, B and E block licenses in the Lower 700 MHz band was held in 

2008.88  Twenty winning bidders claimed small business status (those with attributable average annual 

gross revenues that exceed $15 million and do not exceed $40 million for the preceding three years).  

Thirty three winning bidders claimed very small business status (those with attributable average annual 

gross revenues that do not exceed $15 million for the preceding three years).  In 2011, the Commission 

conducted Auction 92, which offered 16 lower 700 MHz band licenses that had been made available in 

Auction 73 but either remained unsold or were licenses on which a winning bidder defaulted.  Two of the 

seven winning bidders in Auction 92 claimed very small business status, winning a total of four licenses. 

 

 
80  See Channels 52-59 Report and Order, 17 FCC Rcd at 1087-88, ¶ 172. 

81  See id. 

82  See id, 17 FCC Rcd at 1088, ¶ 173. 

83  See Letter from Aida Alvarez, Administrator, SBA, to Thomas Sugrue, Chief, WTB, FCC (Aug. 10, 1999) 

(“Alvarez Letter 1999”). 

84  See “Lower 700 MHz Band Auction Closes,” Public Notice, 17 FCC Rcd 17272 (WTB 2002). 

85 See Lower 700 MHz Band Auction Closes, Public Notice, 18 FCC Rcd 11873 (WTB 2003). 

86  See id. 

87 Service Rules for the 698-746, 747-762 and 777-792 MHz Band, WT Docket No. 06-150, Revision of the 

Commission’s Rules to Ensure Compatibility with Enhanced 911 Emergency Calling Systems, CC Docket No. 94-

102, Section 68.4(a) of the Commission’s Rules Governing Hearing Aid-Compatible Telephone, WT Docket No. 01-

309, Biennial Regulatory Review – Amendment of Parts 1, 22, 24, 27, and 90 to Streamline and Harmonize Various 

Rules Affecting Wireless Radio Services, WT Docket No. 03-264, Former Nextel Communications, Inc. Upper700 

MHz Guard Band Licenses and Revisions to Part 27 of the Commission’s Rules, WT Docket No. 06-169, 

Implementing a Nationwide, Broadband Interoperable Public Safety Network in the 700 MHz Band, PS Docket No. 

06-229, Development of Operational, Technical and Spectrum Requirements for Meeting Federal, State, and Local 

Public Safety Communications Requirements Through the Year 2010, WT Docket No. 96-86, Second Report and 

Order, 22 FCC Rcd 15289 (2007) (“700 MHz Second Report and Order”).  

88 See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008). 
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Upper 700 MHz Band Licenses.  In the 700 MHz Second Report and Order, the Commission revised its 

rules regarding Upper 700 MHz licenses.89  On January 24, 2008, the Commission commenced Auction 

73 in which several licenses in the Upper 700 MHz band were available for licensing:  12 Regional 

Economic Area Grouping licenses in the C Block, and one nationwide license in the D Block.90  The 

auction concluded on March 18, 2008, with 3 winning bidders claiming very small business status (those 

with attributable average annual gross revenues that do not exceed $15 million for the preceding three 

years) and winning five licenses. 

 

700 MHz Guard Band Licenses.  In 2000, the Commission adopted the 700 MHz Guard Band Report 

and Order, in which it established rules for the A and B block licenses in the Upper 700 MHz band, 

including size standards for “small businesses” and “very small businesses” for purposes of determining 

their eligibility for special provisions such as bidding credits.91  A small business in this service is an 

entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 

$40 million for the preceding three years.92  Additionally, a very small business is an entity that, together 

with its affiliates and controlling principals, has average gross revenues that are not more than $15 million 

for the preceding three years.93  SBA approval of these definitions is not required.94  An auction of these 

licenses was conducted in 2000.95  Of the 104 licenses auctioned, 96 licenses were won by nine bidders.  

Five of these bidders were small businesses that won a total of 26 licenses.  A second auction of 700 MHz 

Guard Band licenses was held in 2001.  All eight of the licenses auctioned were sold to three bidders.  

One of these bidders was a small business that won a total of two licenses.96 

 

Specialized Mobile Radio.  The Commission adopted small business size standards for the purpose of 

determining eligibility for bidding credits in auctions of Specialized Mobile Radio (SMR) geographic 

area licenses in the 800 MHz and 900 MHz bands.  The Commission defined a “small business” as an 

entity that, together with its affiliates and controlling principals, has average gross revenues not exceeding 

$15 million for the preceding three years.97  The Commission defined a “very small business” as an entity 

that, together with its affiliates and controlling principals, has average gross revenues not exceeding $3 

million for the preceding three years.98  The SBA has approved these small business size standards for 

both the 800 MHz and 900 MHz SMR Service.99  The first 900 MHz SMR auction was completed in 

1996.  Sixty bidders claiming that they qualified as small businesses under the $15 million size standard 

 
89 700 MHz Second Report and Order, 22 FCC Rcd 15289. 

90 See Auction of 700 MHz Band Licenses Closes, Public Notice, 23 FCC Rcd 4572 (WTB 2008). 

91  See Service Rules for the 746-764 MHz Bands, and Revisions to Part 27 of the Commission’s Rules, Second 

Report and Order, 15 FCC Rcd 5299 (2000) (“700 MHz Guard Band Report and Order”). 

92  See 700 MHz Guard Band Report and Order, 15 FCC Rcd at 5343, para. 108.  

93  See id. 

94   See id., 15 FCC Rcd 5299, 5343, para. 108 n.246 (for the 746-764 MHz and 776-794 MHz bands, the 

Commission is exempt from 15 U.S.C. § 632, which requires Federal agencies to obtain SBA approval before 

adopting small business size standards). 

95  See “700 MHz Guard Bands Auction Closes:  Winning Bidders Announced,” Public Notice, 15 FCC Rcd 18026 

(2000). 

96 See “700 MHz Guard Bands Auction Closes: Winning Bidders Announced,” Public Notice, 16 FCC Rcd 4590 

(WTB 2001). 

97 47 C.F.R. §§ 90.810, 90.814(b), 90.912. 

98  47 C.F.R. §§ 90.810, 90.814(b), 90.912. 

99  See Alvarez Letter 1999.   
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won 263 licenses in the 900 MHz SMR band.  In 2004, the Commission held a second auction of 900 

MHz SMR licenses and three winning bidders identifying themselves as very small businesses won 7 

licenses.100  The auction of 800 MHz SMR licenses for the upper 200 channels was conducted in 1997.  

Ten bidders claiming that they qualified as small or very small businesses under the $15 million size 

standard won 38 licenses for the upper 200 channels.101  A second auction of 800 MHz SMR licenses was 

conducted in 2002 and included 23 BEA licenses.  One bidder claiming small business status won five 

licenses.102 

 

The auction of the 1,053 800 MHz SMR licenses for the General Category channels was conducted in 

2000.  Eleven bidders who won 108 licenses for the General Category channels in the 800 MHz SMR 

band qualified as small or very small businesses.103  In an auction completed in 2000, a total of 2,800 

Economic Area licenses in the lower 80 channels of the 800 MHz SMR service were awarded.104  Of the 

22 winning bidders, 19 claimed small or very small business status and won 129 licenses.  Thus, 

combining all four auctions, 41 winning bidders for geographic licenses in the 800 MHz SMR band 

claimed to be small businesses. 

 

In addition, there are numerous incumbent site-by-site SMR licensees and licensees with extended 

implementation authorizations in the 800 and 900 MHz bands.  We do not know how many firms provide 

800 MHz or 900 MHz geographic area SMR pursuant to extended implementation authorizations, nor 

how many of these providers have annual revenues not exceeding $15 million.  One firm has over $15 

million in revenues.  In addition, we do not know how many of these firms have 1500 or fewer 

employees.105  We assume, for purposes of this analysis, that all of the remaining existing extended 

implementation authorizations are held by small entities, as that small business size standard is approved 

by the SBA. 

 

220 MHz Radio Service – Phase I Licensees.  The 220 MHz service has both Phase I and Phase II 

licenses.  Phase I licensing was conducted by lotteries in 1992 and 1993.  There are approximately 1,515 

such non-nationwide licensees and four nationwide licensees currently authorized to operate in the 220 

MHz band.  The Commission has not developed a small business size standard for small entities 

specifically applicable to such incumbent 220 MHz Phase I licensees.  To estimate the number of such 

licensees that are small businesses, the Commission applies the small business size standard under the 

SBA rules applicable. The SBA has deemed a wireless business to be small if it has 1,500 or fewer 

employees.106  For this service, the SBA uses the category of Wireless Telecommunications Carriers 

(except Satellite). Census data for 2007, which supersede data contained in the 2002 Census, show that 

 
100 See 900 MHz Specialized Mobile Radio Service Spectrum Auction Closes: Winning Bidders Announced,” 

Public Notice, 19 FCC Rcd. 3921 (WTB 2004). 

101 See “Correction to Public Notice DA 96-586 ‘FCC Announces Winning Bidders in the Auction of 1020 Licenses 

to Provide 900 MHz SMR in Major Trading Areas,’” Public Notice, 18 FCC Rcd 18367 (WTB 1996). 

102 See “Multi-Radio Service Auction Closes,” Public Notice, 17 FCC Rcd 1446 (WTB 2002). 

103 See “800 MHz Specialized Mobile Radio (SMR) Service General Category (851-854 MHz) and Upper Band 

(861-865 MHz) Auction Closes; Winning Bidders Announced,” Public Notice, 15 FCC Rcd 17162 (2000). 

104 See, “800 MHz SMR Service Lower 80 Channels Auction Closes; Winning Bidders Announced,” Public Notice, 

16 FCC Rcd 1736 (2000). 

105 See generally 13 C.F.R. § 121.201, NAICS code 517210. 

106 13 C.F.R. § 121.201, NAICS code 517210 (2007 NAICS).  The now-superseded, pre-2007 C.F.R. citations were 

13 C.F.R. § 121.201, NAICS codes 517211 and 517212 (referring to the 2002 NAICS). 
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there were 1,383 firms that operated that year.107  Of those 1,383, 1,368 had fewer than 100 employees, 

and 15 firms had more than 100 employees.  Thus under this category and the associated small business 

size standard, the majority of firms can be considered small.  

 

220 MHz Radio Service – Phase II Licensees.  The 220 MHz service has both Phase I and Phase II 

licenses.  The Phase II 220 MHz service licenses are assigned by auction, where mutually exclusive 

applications are accepted.  In the 220 MHz Third Report and Order, the Commission adopted a small 

business size standard for defining “small” and “very small” businesses for purposes of determining their 

eligibility for special provisions such as bidding credits.108  This small business standard indicates that a 

“small business” is an entity that, together with its affiliates and controlling principals, has average gross 

revenues not exceeding $15 million for the preceding three years.109  A “very small business” is defined 

as an entity that, together with its affiliates and controlling principals, has average gross revenues that do 

not exceed $3 million for the preceding three years.110  The SBA has approved these small size 

standards.111  Auctions of Phase II licenses commenced on and closed in 1998.112  In the first auction, 908 

licenses were auctioned in three different-sized geographic areas:  three nationwide licenses, 30 Regional 

Economic Area Group (EAG) Licenses, and 875 Economic Area (EA) Licenses.  Of the 908 licenses 

auctioned, 693 were sold.113  Thirty-nine small businesses won 373 licenses in the first 220 MHz auction.  

A second auction included 225 licenses: 216 EA licenses and 9 EAG licenses.  Fourteen companies 

claiming small business status won 158 licenses.114  A third auction included four licenses: 2 BEA 

licenses and 2 EAG licenses in the 220 MHz Service.  No small or very small business won any of these 

licenses.115  In 2007, the Commission conducted a fourth auction of the 220 MHz licenses, designated as 

Auction 72.116  Auction 72, which offered 94 Phase II 220 MHz Service licenses, concluded in 2007.117  

In this auction, five winning bidders won a total of 76 licenses.  Two winning bidders identified 

themselves as very small businesses won 56 of the 76 licenses.  One of the winning bidders that identified 

themselves as a small business won 5 of the 76 licenses won. 

 
107 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 

108 Amendment of Part 90 of the Commission’s Rules to Provide For the Use of the 220-222 MHz Band by the 

Private Land Mobile Radio Service, Third Report and Order, 12 FCC Rcd 10943, 11068-70 ¶¶ 291-295 (1997). 

109 Id. at 11068 ¶ 291. 

110 Id. 

111 See Letter to Daniel Phythyon, Chief, Wireless Telecommunications Bureau, Federal Communications 

Commission, from Aida Alvarez, Administrator, Small Business Administration, dated January 6, 1998 (Alvarez to 

Phythyon Letter 1998). 

112 See generally 220 MHz Service Auction Closes, Public Notice, 14 FCC Rcd 605 (WTB 1998). 

113 See FCC Announces It is Prepared to Grant 654 Phase II 220 MHz Licenses After Final Payment is Made, 

Public Notice, 14 FCC Rcd 1085 (WTB 1999). 

114 See Phase II 220 MHz Service Spectrum Auction Closes, Public Notice, 14 FCC Rcd 11218 (WTB 1999). 

115 See Multi-Radio Service Auction Closes, Public Notice, 17 FCC Rcd 1446 (WTB 2002). 

116 See “Auction of Phase II 220 MHz Service Spectrum Scheduled for June 20, 2007, Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments and Other Procedures for Auction 72, Public Notice, 22 

FCC Rcd 3404 (2007). 

117 See Auction of Phase II 220 MHz Service Spectrum Licenses Closes, Winning Bidders Announced for Auction 72, 

Down Payments due July 18, 2007, FCC Forms 601 and 602 due July 18, 2007, Final Payments due August 1, 

2007, Ten-Day Petition to Deny Period, Public Notice, 22 FCC Rcd 11573 (2007).   
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Private Land Mobile Radio (“PLMR”).  PLMR systems serve an essential role in a range of industrial, 

business, land transportation, and public safety activities.  These radios are used by companies of all sizes 

operating in all U.S. business categories, and are often used in support of the licensee’s primary (non-

telecommunications) business operations.  For the purpose of determining whether a licensee of a PLMR 

system is a small business as defined by the SBA, we use the broad census category, Wireless 

Telecommunications Carriers (except Satellite).  This definition provides that a small entity is any such 

entity employing no more than 1,500 persons.118  The Commission does not require PLMR licensees to 

disclose information about number of employees, so the Commission does not have information that 

could be used to determine how many PLMR licensees constitute small entities under this definition.  We 

note that PLMR licensees generally use the licensed facilities in support of other business activities, and 

therefore, it would also be helpful to assess PLMR licensees under the standards applied to the particular 

industry subsector to which the licensee belongs.119 

 

As of March 2010, there were 424,162 PLMR licensees operating 921,909 transmitters in the PLMR 

bands below 512 MHz.  We note that any entity engaged in a commercial activity is eligible to hold a 

PLMR license, and that any revised rules in this context could therefore potentially impact small entities 

covering a great variety of industries. 

 

Fixed Microwave Services.  Microwave services include common carrier,120 private-operational fixed,121 

and broadcast auxiliary radio services.122  They also include the Local Multipoint Distribution Service 

(“LMDS”),123 the Digital Electronic Message Service (“DEMS”),124 and the 24 GHz Service,125 where 

licensees can choose between common carrier and non-common carrier status.126  The Commission has 

not yet defined a small business with respect to microwave services.  For purposes of this IRFA, the 

Commission will use the SBA’s definition applicable to Wireless Telecommunications Carriers (except 

satellite)—i.e., an entity with no more than 1,500 persons is considered small.127  For the category of 

Wireless Telecommunications Carriers (except Satellite), Census data for 2007 shows that there were 

1,383 firms that operated that year.128  Of those 1,383, 1,368 had fewer than 100 employees, and 15 firms 

had more than 100 employees.  Thus under this category and the associated small business size standard, 

the majority of firms can be considered small.  The Commission notes that the number of firms does not 

 
118 See 13 C.F.R. § 121.201, NAICS code 517210. 

119 See generally 13 C.F.R. § 121.201. 

120 See 47 C.F.R. Part 101, Subparts C and I. 

121 See id. Subparts C and H. 

122 Auxiliary Microwave Service is governed by Part 74 of Title 47 of the Commission’s Rules.  See 47 C.F.R. Part 

74.  Available to licensees of broadcast stations and to broadcast and cable network entities, broadcast auxiliary 

microwave stations are used for relaying broadcast television signals from the studio to the transmitter, or between 

two points such as a main studio and an auxiliary studio.  The service also includes mobile TV pickups, which relay 

signals from a remote location back to the studio. 

123 See 47 C.F.R. Part 101, Subpart L. 

124 See id. Subpart G. 

125 See id. 

126 See 47 C.F.R. §§ 101.533, 101.1017. 

127 13 C.F.R. § 121.201, NAICS code 517210. 

128 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 
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necessarily track the number of licensees.  The Commission estimates that virtually all of the Fixed 

Microwave licensees (excluding broadcast auxiliary licensees) would qualify as small entities under the 

SBA definition. 

 

39 GHz Service.  The Commission adopted small business size standards for 39 GHz licenses. A “small 

business” is defined as an entity that, together with its affiliates and controlling principals, has average 

gross revenues not exceeding $40 million in the preceding three years.129  A “very small business” is 

defined as an entity that, together with its affiliates and controlling principals, has average gross revenues 

of not more than $15 million for the preceding three years.130  The SBA has approved these small 

business size standards.131  In 2000, the Commission conducted an auction of 2,173 39 GHz licenses.  A 

total of 18 bidders who claimed small or very small business status won 849 licenses.   

 

Local Multipoint Distribution Service.  Local Multipoint Distribution Service (“LMDS”) is a fixed 

broadband point-to-multipoint microwave service that provides for two-way video telecommunications.132  

The Commission established a small business size standard for LMDS licenses as an entity that has 

average gross revenues of less than $40 million in the three previous years.133 An additional small 

business size standard for “very small business” was added as an entity that, together with its affiliates, 

has average gross revenues of not more than $15 million for the preceding three years.134 The SBA has 

approved these small business size standards in the context of LMDS auctions.135 There were 93 winning 

bidders that qualified as small entities in the LMDS auctions. A total of 93 small and very small business 

bidders won approximately 277 A Block licenses and 387 B Block licenses. In 1999, the Commission re-

auctioned 161 licenses; there were 32 small and very small businesses winning that won 119 licenses. 

 

218-219 MHz Service.  The first auction of 218-219 MHz Service (previously referred to as the 

Interactive and Video Data Service or IVDS) licenses resulted in 170 entities winning licenses for 594 

Metropolitan Statistical Areas (“MSAs”).136  Of the 594 licenses, 557 were won by 167 entities qualifying 

as a small business.  For that auction, the Commission defined a small business as an entity that, together 

with its affiliates, has no more than a $6 million net worth and, after federal income taxes (excluding any 

carry over losses), has no more than $2 million in annual profits each year for the previous two years.137  

In the 218-219 MHz Report and Order and Memorandum Opinion and Order, the Commission revised its 

small business size standards for the 218-219 MHz Service and defined a small business as an entity that, 

together with its affiliates and persons or entities that hold interests in such an entity and their affiliates, 

 
129  See Amendment of the Commission’s Rules Regarding the 37.0-38.6 GHz and 38.6-40.0 GHz Bands, ET Docket 

No. 95-183, Report and Order, 12 FCC Rcd 18600 (1997). 

130  Id. 

131  See Letter from Aida Alvarez, Administrator, SBA, to Kathleen O’Brien Ham, Chief, Auctions and Industry 

Analysis Division, WTB, FCC (Feb. 4, 1998); see Letter from Hector Barreto, Administrator, SBA, to Margaret 

Wiener, Chief, Auctions and Industry Analysis Division, WTB, FCC (Jan. 18, 2002). 

132 See Rulemaking to Amend Parts 1, 2, 21, 25, of the Commission's Rules to Redesignate the 27.5-29.5 GHz 

Frequency Band, Reallocate the 29.5-30.5 Frequency Band, to Establish Rules and Policies for Local Multipoint 

Distribution Service and for Fixed Satellite Services, CC Docket No. 92-297, Second Report and Order, Order on 

Reconsideration, and Fifth Notice of Proposed Rule Making, 12 FCC Rcd 12545, 12689-90, para. 348 (1997) 

(“LMDS Second Report and Order”). 
133 See LMDS Second Report and Order, 12 FCC Rcd at 12689-90, para. 348. 
134 See id. 
135 See Alvarez to Phythyon Letter 1998. 
136  See “Interactive Video and Data Service (IVDS) Applications Accepted for Filing,” Public Notice, 9 FCC Rcd 

6227 (1994). 

137  Implementation of Section 309(j) of the Communications Act – Competitive Bidding, Fourth Report and Order, 9 

FCC Rcd 2330 (1994). 

https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=0004493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
https://web2.westlaw.com/find/default.wl?mt=122&db=4493&tc=-1&rp=%2ffind%2fdefault.wl&findtype=Y&ordoc=2027888090&serialnum=1997260934&vr=2.0&fn=_top&sv=Split&tf=-1&referencepositiontype=S&pbc=F7F00C7D&referenceposition=12689&rs=WLW12.04
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has average annual gross revenues not exceeding $15 million for the preceding three years.138  The 

Commission defined a “very small business” as an entity that, together with its affiliates and persons or 

entities that hold interests in such an entity and its affiliates, has average annual gross revenues not 

exceeding $3 million for the preceding three years.139  The SBA has approved these definitions.140    

 

Location and Monitoring Service (“LMS”).  Multilateration LMS systems use non-voice radio 

techniques to determine the location and status of mobile radio units.  For auctions of LMS licenses, the 

Commission has defined a “small business” as an entity that, together with controlling interests and 

affiliates, has average annual gross revenues for the preceding three years not exceeding $15 million.141  

A “very small business” is defined as an entity that, together with controlling interests and affiliates, has 

average annual gross revenues for the preceding three years not exceeding $3 million.142  These 

definitions have been approved by the SBA.143  An auction of LMS licenses was conducted in 1999.  Of 

the 528 licenses auctioned, 289 licenses were sold to four small businesses.   

 

Rural Radiotelephone Service.  The Commission has not adopted a size standard for small businesses 

specific to the Rural Radiotelephone Service.144  A significant subset of the Rural Radiotelephone Service 

is the Basic Exchange Telephone Radio System (“BETRS”).145  For purposes of its analysis of the Rural 

Radiotelephone Service, the Commission uses the SBA small business size standard for the category 

Wireless Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.146  Census 

data for 2007 shows that there were 1,383 firms that operated that year.147  Of those 1,383, 1,368 had 

fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 

associated small business size standard, the majority of firms in the Rural Radiotelephone Service can be 

considered small. 

 

Air-Ground Radiotelephone Service.148  The Commission has previously used the SBA’s small 

business definition applicable to Wireless Telecommunications Carriers (except Satellite), i.e., an entity 

employing no more than 1,500 persons.149  There are approximately 100 licensees in the Air-Ground 

Radiotelephone Service, and under that definition, we estimate that almost all of them qualify as small 

entities under the SBA definition.  For purposes of assigning Air-Ground Radiotelephone Service licenses 

 
138 Amendment of Part 95 of the Commission’s Rules to Provide Regulatory Flexibility in the 218-219 MHz Service, 

Report and Order and Memorandum Opinion and Order, 15 FCC Rcd 1497 (1999). 

139 Id. 

140 See Alvarez to Phythyon Letter 1998. 

141 Amendment of Part 90 of the Commission’s Rules to Adopt Regulations for Automatic Vehicle Monitoring 

Systems, Second Report and Order, 13 FCC Rcd 15182, 15192, ¶ 20 (1998) (“Automatic Vehicle Monitoring 

Systems Second Report and Order”); see also 47 C.F.R. § 90.1103. 

142  Automatic Vehicle Monitoring Systems Second Report and Order, 13 FCC Rcd at 15192, para. 20; see also 47 

C.F.R. § 90.1103. 

143 See Alvarez Letter 1998. 

144 The service is defined in section 22.99 of the Commission’s Rules, 47 C.F.R. § 22.99. 

145 BETRS is defined in sections 22.757 and 22.759 of the Commission’s Rules, 47 C.F.R. §§ 22.757 and 22.759. 

146 13 C.F.R. § 121.201, NAICS code 517210. 

147 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 
148 The service is defined in § 22.99 of the Commission’s Rules, 47 C.F.R. § 22.99. 

149 13 C.F.R. § 121.201, NAICS codes 517210. 
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through competitive bidding, the Commission has defined “small business” as an entity that, together 

with controlling interests and affiliates, has average annual gross revenues for the preceding three years 

not exceeding $40 million.150  A “very small business” is defined as an entity that, together with 

controlling interests and affiliates, has average annual gross revenues for the preceding three years not 

exceeding $15 million.151  These definitions were approved by the SBA.152  In 2006, the Commission 

completed an auction of nationwide commercial Air-Ground Radiotelephone Service licenses in the 800 

MHz band (Auction 65).  The auction closed with two winning bidders winning two Air-Ground 

Radiotelephone Services licenses.  Neither of the winning bidders claimed small business status. 

 

Aviation and Marine Radio Services.   Small businesses in the aviation and marine radio services use a 

very high frequency (“VHF”) marine or aircraft radio and, as appropriate, an emergency position-

indicating radio beacon (and/or radar) or an emergency locator transmitter.  The Commission has not 

developed a small business size standard specifically applicable to these small businesses.  For purposes 

of this analysis, the Commission uses the SBA small business size standard for the category Wireless 

Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.153 Census data for 

2007 shows that there were 1,383 firms that operated that year.154  Of those 1,383, 1,368 had fewer than 

100 employees, and 15 firms had more than 100 employees.  Thus under this category and the associated 

small business size standard, the majority of firms can be considered small. 

 

Offshore Radiotelephone Service.   This service operates on several UHF television broadcast channels 

that are not used for television broadcasting in the coastal areas of states bordering the Gulf of Mexico.155  

There are presently approximately 55 licensees in this service.  The Commission is unable to estimate at 

this time the number of licensees that would qualify as small under the SBA’s small business size 

standard  for the category of Wireless Telecommunications Carriers (except Satellite). Under that 

standard.156  Under that SBA small business size standard, a business is small if it has 1,500 or fewer 

employees.157  Census data for 2007 shows that there were 1,383 firms that operated that year.158  Of those 

1,383, 1,368 had fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this 

category and the associated small business size standard, the majority of firms can be considered small. 

 

 
150 Amendment of Part 22 of the Commission’s Rules to Benefit the Consumers of Air-Ground Telecommunications 

Services, Biennial Regulatory Review – Amendment of Parts 1, 22, and 90 of the Commission’s Rules, Amendment 

of Parts 1 and 22 of the Commission’s Rules to Adopt Competitive Bidding Rules for Commercial and General 

Aviation Air-Ground Radiotelephone Service, WT Docket Nos. 03-103 and 05-42, Order on Reconsideration and 

Report and Order, 20 FCC Rcd 19663, ¶¶ 28-42 (2005). 

151 Id. 

152 See Letter from Hector V. Barreto, Administrator, SBA, to Gary D. Michaels, Deputy Chief, Auctions and 

Spectrum Access Division, WTB, FCC (Sept. 19, 2005). 

153 13 C.F.R. § 121.201, NAICS code 517210. 

154 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 
155 This service is governed by Subpart I of Part 22 of the Commission’s Rules.  See 47 C.F.R. §§ 22.1001-22.1037. 

156 13 C.F.R. § 121.201, NAICS code 517210. 

157 Id.  

158 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 
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Multiple Address Systems (“MAS”).  Entities using MAS spectrum, in general, fall into two categories:  

(1) those using the spectrum for profit-based uses, and (2) those using the spectrum for private internal 

uses.  The Commission defines a small business for MAS licenses as an entity that has average gross 

revenues of less than $15 million in the preceding three years.159  A very small business is defined as an 

entity that, together with its affiliates, has average gross revenues of not more than $3 million for the 

preceding three years.160  The SBA has approved these definitions.161  The majority of these entities will 

most likely be licensed in bands where the Commission has implemented a geographic area licensing 

approach that would require the use of competitive bidding procedures to resolve mutually exclusive 

applications.  The Commission’s licensing database indicates that, as of March 5, 2010, there were over 

11,500 MAS station authorizations.  In 2001, an auction of 5,104 MAS licenses in 176 EAs was 

conducted.162  Seven winning bidders claimed status as small or very small businesses and won 611 

licenses.  In 2005, the Commission completed an auction (Auction 59) of 4,226 MAS licenses in the 

Fixed Microwave Services from the 928/959 and 932/941 MHz bands.  Twenty-six winning bidders won 

a total of 2,323 licenses.  Of the 26 winning bidders in this auction, five claimed small business status and 

won 1,891 licenses.    

 

With respect to entities that use, or seek to use, MAS spectrum to accommodate internal communications 

needs, we note that MAS serves an essential role in a range of industrial, safety, business, and land 

transportation activities.  MAS radios are used by companies of all sizes, operating in virtually all U.S. 

business categories, and by all types of public safety entities.  For the majority of private internal users, 

the small business size standard developed by the SBA would be more appropriate.  The applicable size 

standard in this instance appears to be that of Wireless Telecommunications Carriers (except Satellite).  

This definition provides that a small entity is any such entity employing no more than 1,500 persons.163  

The Commission’s licensing database indicates that, as of January 20, 1999, of the 8,670 total MAS 

station authorizations, 8,410 authorizations were for private radio service, and of these, 1,433 were for 

private land mobile radio service. 

 

1.4 GHz Band Licensees.  The Commission conducted an auction of 64 1.4 GHz band licenses in the 

paired 1392-1395 MHz and 1432-1435 MHz bands, and in the unpaired 1390-1392 MHz band in 2007.164  

For these licenses, the Commission defined “small business” as an entity that, together with its affiliates 

and controlling interests, had average gross revenues not exceeding $40 million for the preceding three 

years, and a “very small business” as an entity that, together with its affiliates and controlling interests, 

has had average annual gross revenues not exceeding $15 million for the preceding three years.165  

Neither of the two winning bidders claimed small business status.166 

 

 
159 See Amendment of the Commission’s Rules Regarding Multiple Address Systems, Report and Order, 15 FCC Rcd 

11956, 12008, ¶ 123 (2000). 

160 Id. 

161See Alvarez Letter 1999. 

162 See “Multiple Address Systems Spectrum Auction Closes,” Public Notice, 16 FCC Rcd 21011 (2001). 

163 See 13 C.F.R. § 121.201, NAICS code 517210. 

164 See “Auction of 1.4 GHz Band Licenses Scheduled for February 7, 2007,” Public Notice, 21 FCC Rcd 12393 

(WTB 2006); “Auction of 1.4 GHz Band Licenses Closes; Winning Bidders Announced for Auction No. 69,” Public 

Notice, 22 FCC Rcd 4714 (2007) (“Auction No. 69 Closing PN”). 

165 Auction No. 69 Closing PN, Attachment C. 

166 See Auction No. 69 Closing PN. 
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Incumbent 24 GHz Licensees.  This analysis may affect incumbent licensees who were relocated to the 

24 GHz band from the 18 GHz band, and applicants who wish to provide services in the 24 GHz band.  

For this service, the Commission uses the SBA small business size standard for the category “Wireless 

Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.167   To gauge small 

business prevalence for these cable services we must, however, use the most current census data. Census 

data for 2007 shows that there were 1,383 firms that operated that year.168  Of those 1,383, 1,368 had 

fewer than 100 employees, and 15 firms had more than 100 employees.  Thus under this category and the 

associated small business size standard, the majority of firms can be considered small.  The Commission 

notes that the Census’ use of the classifications “firms” does not track the number of “licenses”.  The 

Commission believes that there are only two licensees in the 24 GHz band that were relocated from the 18 

GHz band, Teligent169 and TRW, Inc.  It is our understanding that Teligent and its related companies have 

less than 1,500 employees, though this may change in the future.  TRW is not a small entity.  Thus, only 

one incumbent licensee in the 24 GHz band is a small business entity.   

 

Future 24 GHz Licensees.  With respect to new applicants for licenses in the 24 GHz band, for the 

purpose of determining eligibility for bidding credits, the Commission established three small business 

definitions.  An “entrepreneur” is defined as an entity that, together with controlling interests and 

affiliates, has average annual gross revenues for the three preceding years not exceeding $40 million.170  

A “small business” is defined as an entity that, together with controlling interests and affiliates, has 

average annual gross revenues for the three preceding years not exceeding $15 million.171  A “very small 

business” in the 24 GHz band is defined as an entity that, together with controlling interests and affiliates, 

has average gross revenues not exceeding $3 million for the preceding three years.172  The SBA has 

approved these small business size standards.173  In a 2004 auction of 24 GHz licenses, three winning 

bidders won seven licenses.174  Two of the winning bidders were very small businesses that won five 

licenses. 

 

Broadband Radio Service and Educational Broadband Service.  Broadband Radio Service systems, 

previously referred to as Multipoint Distribution Service (“MDS”) and Multichannel Multipoint 

Distribution Service (“MMDS”) systems, and “wireless cable,” transmit video programming to 

subscribers and provide two-way high speed data operations using the microwave frequencies of the 

Broadband Radio Service (“BRS”) and Educational Broadband Service (“EBS”) (previously referred to as 

 
167 13 C.F.R. § 121.201, NAICS code 517210. 

168 U.S. Census Bureau, 2007 Economic Census, Sector 51, 2007 NAICS code 517210 (rel. Oct. 20, 2009), 

http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-fds_name=EC0700A1&-_skip=700&-

ds_name=EC0751SSSZ5&-_lang=en. 

 
169 Teligent acquired the DEMS licenses of FirstMark, the only licensee other than TRW in the 24 GHz band whose 

license has been modified to require relocation to the 24 GHz band. 

170 Amendments to Parts 1, 2, 87 and 101 of the Commission’s Rules To License Fixed Services at 24 GHz, Report 

and Order, 15 FCC Rcd 16934, 16967 ¶ 77 (2000) (“24 GHz Report and Order”); see also 47 C.F.R. 

§ 101.538(a)(3). 

17124 GHz Report and Order, 15 FCC Rcd at 16967 ¶ 77 ; see also 47 C.F.R. § 101.538(a)(2). 

172 24 GHz Report and Order, 15 FCC Rcd at 16967 ¶ 77; see also 47 C.F.R. § 101.538(a)(1). 

173 See Letter to Margaret W. Wiener, Deputy Chief, Auctions and Industry Analysis Division, Wireless 

Telecommunications Bureau, FCC, from Gary M. Jackson, Assistant Administrator, SBA (July 28, 2000). 

174 Auction of 24 GHz Service Spectrum Auction  Closes, Winning Bidders Announced for Auction 56, Down 

Payments Due August 16, 2004, Final Payments Due August 30, 2004, Ten-Day Petition to Deny Period, Public 

Notice, 19 FCC Rcd 14738 (2004). 
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the Instructional Television Fixed Service (“ITFS”).175  In connection with the 1996 BRS auction, the 

Commission established a small business size standard as an entity that had annual average gross 

revenues of no more than $40 million in the previous three years.176  The BRS auctions resulted in 67 

successful bidders obtaining licensing opportunities for 493 Basic Trading Areas (“BTAs”).  Of the 67 

auction winners, 61 met the definition of a small business.  BRS also includes licensees of stations 

authorized prior to the auction.  At this time, we estimate that of the 61 small business BRS auction 

winners, 48 remain small business licensees.  In addition to the 48 small businesses that hold BTA 

authorizations, there are approximately 392 incumbent BRS licensees that are considered small entities.177  

After adding the number of small business auction licensees to the number of incumbent licensees not 

already counted, we find that there are currently approximately 440 BRS licensees that are defined as 

small businesses under either the SBA or the Commission’s rules.  In 2009, the Commission conducted 

Auction 86, the sale of 78 licenses in the BRS areas.178  The Commission offered three levels of bidding 

credits: (i) a bidder with attributed average annual gross revenues that exceed $15 million and do not 

exceed $40 million for the preceding three years (small business) will receive a 15 percent discount on its 

winning bid; (ii) a bidder with attributed average annual gross revenues that exceed $3 million and do not 

exceed $15 million for the preceding three years (very small business) will receive a 25 percent discount 

on its winning bid; and (iii) a bidder with attributed average annual gross revenues that do not exceed $3 

million for the preceding three years (entrepreneur) will receive a 35 percent discount on its winning 

bid.179  Auction 86 concluded in 2009 with the sale of 61 licenses.180  Of the ten winning bidders, two 

bidders that claimed small business status won 4 licenses; one bidder that claimed very small business 

status won three licenses; and two bidders that claimed entrepreneur status won six licenses. 

 

In addition, the SBA’s Cable Television Distribution Services small business size standard is applicable 

to EBS.  There are presently 2,032 EBS licensees.  All but 100 of these licenses are held by educational 

institutions.  Educational institutions are included in this analysis as small entities.181  Thus, we estimate 

that at least 1,932 licensees are small businesses.  Since 2007, Cable Television Distribution Services 

have been defined within the broad economic census category of Wired Telecommunications Carriers; 

that category is defined as follows:  “This industry comprises establishments primarily engaged in 

operating and/or providing access to transmission facilities and infrastructure that they own and/or lease 

for the transmission of voice, data, text, sound, and video using wired telecommunications networks.  

 
175 Amendment of Parts 21 and 74 of the Commission’s Rules with Regard to Filing Procedures in the Multipoint 

Distribution Service and in the Instructional Television Fixed Service and Implementation of Section 309(j) of the 

Communications Act—Competitive Bidding, MM Docket No. 94-131, PP Docket No. 93-253, Report and Order, 10 

FCC Rcd 9589, 9593 ¶ 7 (1995). 

176 47 C.F.R. § 21.961(b)(1). 

177 47 U.S.C. § 309(j).  Hundreds of stations were licensed to incumbent MDS licensees prior to implementation of 

Section 309(j) of the Communications Act of 1934, 47 U.S.C. § 309(j).  For these pre-auction licenses, the 

applicable standard is SBA’s small business size standard of 1500 or fewer employees. 

178 Auction of Broadband Radio Service (BRS) Licenses, Scheduled for October 27, 2009, Notice and Filing 

Requirements, Minimum Opening Bids, Upfront Payments, and Other Procedures for Auction 86, Public Notice, 24 

FCC Rcd 8277 (2009). 

179 Id. at 8296. 

180 Auction of Broadband Radio Service Licenses Closes, Winning Bidders Announced for Auction 86, Down 

Payments Due November 23, 2009, Final Payments Due December 8, 2009, Ten-Day Petition to Deny Period, 

Public Notice, 24 FCC Rcd 13572 (2009). 

181 The term “small entity” within SBREFA applies to small organizations (nonprofits) and to small governmental 

jurisdictions (cities, counties, towns, townships, villages, school districts, and special districts with populations of 

less than 50,000).  5 U.S.C. §§ 601(4)–(6).  We do not collect annual revenue data on EBS licensees. 
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Transmission facilities may be based on a single technology or a combination of technologies.”182  For 

these services, the Commission uses the SBA small business size standard for the category “Wireless 

Telecommunications Carriers (except satellite),” which is 1,500 or fewer employees.183  To gauge small 

business prevalence for these cable services we must, however, use the most current census data.  

According to Census Bureau data for 2007, there were a total of 955 firms in this previous category that 

operated for the entire year.184  Of this total, 939 firms employed 999 or fewer employees, and 16 firms 

employed 1,000 employees or more.185  Thus, the majority of these firms can be considered small. 

 

Television Broadcasting.  This Economic Census category “comprises establishments primarily engaged 

in broadcasting images together with sound. These establishments operate television broadcasting studios 

and facilities for the programming and transmission of programs to the public.”186  The SBA has created 

the following small business size standard for Television Broadcasting firms:  those having $14 million or 

less in annual receipts.187  The Commission has estimated the number of licensed commercial television 

stations to be 1,387.188  In addition, according to Commission staff review of the BIA Advisory Services, 

LLC’s Media Access Pro Television Database on March 28, 2012, about 950 of an estimated 1,300 

commercial television stations (or approximately 73 percent) had revenues of $14 million or less.189  We 

therefore estimate that the majority of commercial television broadcasters are small entities. 

 

We note, however, that in assessing whether a business concern qualifies as small under the above 

definition, business (control) affiliations190 must be included.  Our estimate, therefore, likely overstates 

the number of small entities that might be affected by our action because the revenue figure on which it is 

based does not include or aggregate revenues from affiliated companies.  In addition, an element of the 

definition of “small business” is that the entity not be dominant in its field of operation.  We are unable at 

this time to define or quantify the criteria that would establish whether a specific television station is 

dominant in its field of operation.  Accordingly, the estimate of small businesses to which rules may 

apply does not exclude any television station from the definition of a small business on this basis and is 

therefore possibly over-inclusive to that extent. 

 

In addition, the Commission has estimated the number of licensed noncommercial educational (NCE) 

television stations to be 396.191   These stations are non-profit, and therefore considered to be small 

entities.192 

 
182 U.S. Census Bureau, 2007 NAICS Definitions, 517110 Wired Telecommunications Carriers, (partial definition), 

www.census.gov/naics/2007/def/ND517110.HTM#N517110. 

183 13 C.F.R. § 121.201, NAICS code 517210. 

184  U.S. Census Bureau, 2007 Economic Census, Subject Series: Information, Table 5, Employment  Size of Firms 

for the United States:  2007, NAICS code 5171102 (issued November 2010). 

185  Id.   

186  U.S. Census Bureau, 2007 NAICS Definitions, “515120 Television Broadcasting” (partial definition); 

http://www.census.gov/naics/2007/def/ND515120.HTM#N515120. 

187  13 C.F.R. § 121.201, NAICS code 515120 (updated for inflation in 2010). 

188  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-311837A1.pdf.   

189  We recognize that BIA’s estimate differs slightly from the FCC total given supra. 

190  “[Business concerns] are affiliates of each other when one concern controls or has the power to control the other 

or a third party or parties controls or has to power to control both.”  13 C.F.R. § 21.103(a)(1). 

191  See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf.  

http://www.census.gov/naics/2007/def/ND515120.HTM#N515120
http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
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In addition, there are also 2,528 low power television stations, including Class A stations (LPTV).193   

Given the nature of these services, we will presume that all LPTV licensees qualify as small entities under 

the above SBA small business size standard. 

 

Radio Broadcasting.  This Economic Census category “comprises establishments primarily engaged in 

broadcasting aural programs by radio to the public. Programming may originate in their own studio, from 

an affiliated network, or from external sources.”194  The SBA has established a small business size 

standard for this category, which is:  such firms having $7 million or less in annual receipts.195  According 

to Commission staff review of BIA Advisory Services, LLC’s Media Access Pro Radio Database on 

March 28, 2012, about 10,759 (97%) of 11,102 commercial radio stations had revenues of $7 million or 

less.  Therefore, the majority of such entities are small entities. 

 

We note, however, that in assessing whether a business concern qualifies as small under the above size 

standard, business affiliations must be included.196  In addition, to be determined to be a “small business,” 

the entity may not be dominant in its field of operation.197  We note that it is difficult at times to assess 

these criteria in the context of media entities, and our estimate of small businesses may therefore be over-

inclusive. 

 

Auxiliary, Special Broadcast and Other Program Distribution Services.  This service involves a 

variety of transmitters, generally used to relay broadcast programming to the public (through translator 

and booster stations) or within the program distribution chain (from a remote news gathering unit back to 

the station).  The Commission has not developed a definition of small entities applicable to broadcast 

auxiliary licensees.  The applicable definitions of small entities are those, noted previously, under the 

SBA rules applicable to radio broadcasting stations and television broadcasting stations.198 

 

The Commission estimates that there are approximately 6,099 FM translators and boosters.199  The 

Commission does not collect financial information on any broadcast facility, and the Department of 

Commerce does not collect financial information on these auxiliary broadcast facilities.  We believe that 

most, if not all, of these auxiliary facilities could be classified as small businesses by themselves.  We 

also recognize that most commercial translators and boosters are owned by a parent station which, in 

some cases, would be covered by the revenue definition of small business entity discussed above.  These 

stations would likely have annual revenues that exceed the SBA maximum to be designated as a small 

business ($7.0 million for a radio station or $14.0 million for a TV station).  Furthermore, they do not 

(Continued from previous page)   
192  See generally 5 U.S.C. §§ 601(4), (6). 

193 See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf. 

194  U.S. Census Bureau, 2007 NAICS Definitions, “515112 Radio Stations”; 

http://www.census.gov/naics/2007/def/ND515112.HTM#N515112.  

195  13 C.F.R. § 121.201, NAICS code 515112 (updated for inflation in 2010). 

196  “Concerns and entities are affiliates of each other when one controls or has the power to control the other, or a 

third party or parties controls or has the power to control both. It does not matter whether control is exercised, so 

long as the power to control exists.”  13 C.F.R. § 121.103(a)(1) (an SBA regulation). 

197 13 C.F.R. § 121.102(b) (an SBA regulation). 

198 13 C.F.R. 121.201, NAICS codes 515112 and 515120.   

199 See FCC News Release, “Broadcast Station Totals as of December 31, 2011,” dated January 6, 2012; 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf. 

http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
http://www.census.gov/naics/2007/def/ND515112.HTM#N515112
http://transition.fcc.gov/Daily_Releases/Daily_Business/2012/db0106/DOC-311837A1.pdf
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meet the Small Business Act's definition of a "small business concern" because they are not 

independently owned and operated. 200 

 

Multichannel Video Distribution and Data Service.  MVDDS is a terrestrial fixed microwave service 

operating in the 12.2-12.7 GHz band.  The Commission adopted criteria for defining three groups of small 

businesses for purposes of determining their eligibility for special provisions such as bidding credits.  It 

defines a very small business as an entity with average annual gross revenues not exceeding $3 million 

for the preceding three years; a small business as an entity with average annual gross revenues not 

exceeding $15 million for the preceding three years; and an entrepreneur as an entity with average annual 

gross revenues not exceeding $40 million for the preceding three years.201  These definitions were 

approved by the SBA.202  On January 27, 2004, the Commission completed an auction of 214 MVDDS 

licenses (Auction No. 53).  In this auction, ten winning bidders won a total of 192 MVDDS licenses.203  

Eight of the ten winning bidders claimed small business status and won 144 of the licenses.  The 

Commission also held an auction of MVDDS licenses on December 7, 2005 (Auction 63).  Of the three 

winning bidders who won 22 licenses, two winning bidders, winning 21 of the licenses, claimed small 

business status.204 

 

Amateur Radio Service.  These licensees are held by individuals in a noncommercial capacity; these 

licensees are not small entities. 

 

Personal Radio Services.  Personal radio services provide short-range, low power radio for personal 

communications, radio signaling, and business communications not provided for in other services.  The 

Personal Radio Services include spectrum licensed under Part 95 of our rules.205  These services include 

Citizen Band Radio Service (“CB”), General Mobile Radio Service (“GMRS”), Radio Control Radio 

Service (“R/C”), Family Radio Service (“FRS”), Wireless Medical Telemetry Service (“WMTS”), 

Medical Implant Communications Service (“MICS”), Low Power Radio Service (“LPRS”), and Multi-

Use Radio Service (“MURS”).206  There are a variety of methods used to license the spectrum in these 

rule parts, from licensing by rule, to conditioning operation on successful completion of a required test, to 

site-based licensing, to geographic area licensing.  Under the RFA, the Commission is required to make a 

 
200 See 15 U.S.C. § 632. 

201 Amendment of Parts 2 and 25 of the Commission’s Rules to Permit Operation of NGSO FSS Systems Co-

Frequency with GSO and Terrestrial Systems in the Ku-Band Frequency Range; Amendment of the Commission’s 

Rules to Authorize Subsidiary Terrestrial Use of the 12.2-12.7 GHz Band by Direct Broadcast Satellite Licenses and 

their Affiliates; and Applications of Broadwave USA, PDC Broadband Corporation, and Satellite Receivers, Ltd. to 

provide A Fixed Service in the 12.2-12.7 GHz Band, ET Docket No. 98-206, Memorandum Opinion and Order and 

Second Report and Order, 17 FCC Rcd 9614, 9711, ¶ 252 (2002).   

202 See Letter from Hector V. Barreto, Administrator, U.S. Small Business Administration, to Margaret W. Wiener, 

Chief, Auctions and Industry Analysis Division, WTB, FCC (Feb.13, 2002). 

203 See “Multichannel Video Distribution and Data Service Auction Closes,” Public Notice, 19 FCC Rcd 1834 

(2004).  

204 See “Auction of Multichannel Video Distribution and Data Service Licenses Closes; Winning Bidders Announced 

for Auction No. 63,” Public Notice, 20 FCC Rcd 19807 (2005). 

205 47 C.F.R. part 90. 

206 The Citizens Band Radio Service, General Mobile Radio Service, Radio Control Radio Service, Family Radio 

Service, Wireless Medical Telemetry Service, Medical Implant Communications Service, Low Power Radio 

Service, and Multi-Use Radio Service are governed by subpart D, subpart A, subpart C, subpart B, subpart H, 

subpart I, subpart G, and subpart J, respectively, of part 95 of the Commission’s rules.  See generally 47 C.F.R. part 

95. 

http://web2.westlaw.com/Find/Default.wl?DB=1000547&DocName=47CFRS95%2E401&FindType=L&AP=&RS=WLW2.86&VR=2.0&SV=Split&MT=Westlaw&FN=_top
http://web2.westlaw.com/Find/Default.wl?DB=1000547&DocName=47CFRS95%2E401&FindType=L&AP=&RS=WLW2.86&VR=2.0&SV=Split&MT=Westlaw&FN=_top
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determination of which small entities are directly affected by the rules being proposed.  Since all such 

entities are wireless, we apply the definition of Wireless Telecommunications Carriers (except Satellite), 

pursuant to which a small entity is defined as employing 1,500 or fewer persons.207  Many of the licensees 

in these services are individuals, and thus are not small entities.  In addition, due to the mostly unlicensed 

and shared nature of the spectrum utilized in many of these services, the Commission lacks direct 

information upon which to base an estimation of the number of small entities under an SBA definition 

that might be directly affected by our proposed actions. 

 

Public Safety Radio Services.  Public Safety radio services include police, fire, local government, 

forestry conservation, highway maintenance, and emergency medical services.208  There are a total of 

approximately 127,540 licensees in these services.  Governmental entities209 as well as private businesses 

comprise the licensees for these services.  All governmental entities with populations of less than 50,000 

fall within the definition of a small entity.210 

 

IMTS Resale Carriers. Providers of IMTS resale services are common carriers that purchase IMTS from 

other carriers and resell it to their own customers.  Under that size standard, such a business is small if it 

has 1,500 or fewer employees.211  Census data for 2007 show that 1,523 firms provided resale services 

during that year.  Of that number, 1,522 operated with fewer than 1000 employees and one operated with 

more than 1,000.212 Thus under this category and the associated small business size standard, the majority 

of these local resellers can be considered small entities.  According to Commission data, 213 carriers have 

reported that they are engaged in the provision of local resale services.213  Of these, an estimated 211 have 

1,500 or fewer employees and two have more than 1,500 employees.214  Consequently, the Commission 

estimates that the majority of IMTS resellers are small entities that may be affected by our proposed 

actions. 

 
207 13 C.F.R. § 121.201, NAICS Code 517210. 

208 With the exception of the special emergency service, these services are governed by subpart B of part 90 of the 

Commission’s Rules, 47 C.F.R. §§ 90.15-90.27.  The police service includes approximately 27,000 licensees that 

serve state, county, and municipal enforcement through telephony (voice), telegraphy (code) and teletype and 

facsimile (printed material).  The fire radio service includes approximately 23,000 licensees comprised of private 

volunteer or professional fire companies as well as units under governmental control. The local government service 

is presently comprised of approximately 41,000 licensees that are state, county, or municipal entities that use the 

radio for official purposes not covered by other public safety services.  There are approximately 7,000 licensees 

within the forestry service which is comprised of licensees from state departments of conservation and private forest 

organizations who set up communications networks among fire lookout towers and ground crews.  The 

approximately 9,000 state and local governments are licensed for highway maintenance service to provide 

emergency and routine communications to aid other public safety services to keep main roads safe for vehicular 

traffic.  The approximately 1,000 licensees in the Emergency Medical Radio Service (“EMRS”) use the 39 channels 

allocated to this service for emergency medical service communications related to the delivery of emergency 

medical treatment.  47 C.F.R. §§ 90.15-90.27.  The approximately 20,000 licensees in the special emergency service 

include medical services, rescue organizations, veterinarians, handicapped persons, disaster relief organizations, 

school buses, beach patrols, establishments in isolated areas, communications standby facilities, and emergency 

repair of public communications facilities.  47 C.F.R. §§ 90.33-90.55. 

209 47 C.F.R. § 1.1162. 

210 5 U.S.C. § 601(5). 

211 13 C.F.R. § 121.201, NAICS code 517911. 

212 http://factfinder.census.gov/servlet/IBQTable?_bm=y&-geo_id=&-_skip=800&-ds_name=EC0751SSSZ5&-

_lang=en.  

213 See Trends in Telephone Service, at tbl. 5.3.   

214 Id. 

http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=1000547&DocName=47CFRS90.15&FindType=L
http://www.westlaw.com/Find/Default.wl?rs=++++1.0&vr=2.0&DB=1000547&DocName=47CFRS90.33&FindType=L
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Wireless Carriers and Service Providers.  Included among the providers of IMTS resale are a number 

of wireless carriers that also provide wireless telephony services domestically.  The Commission 

classifies these entities as providers of Commercial Mobile Radio Services (CMRS).  At present, most, if 

not all, providers of CMRS that offer IMTS provide such service by purchasing IMTS from other carriers 

to resell it to their customers.  The Commission has not developed a size standard specifically for CMRS 

providers that offer resale IMTS. Such entities would fall within the larger category of wireless carriers 

and service providers.  For those services subject to auctions, the Commission notes that, as a general 

matter, the number of winning bidders that qualify as small businesses at the close of an auction does not 

necessarily represent the number of small businesses currently in service.  Also, the Commission does not 

generally track subsequent business size unless, in the context of assignments or transfers, unjust 

enrichment issues are implicated. 

 

D. Description of Projected Reporting, Recordkeeping, and Other Compliance Requirements 

 

The proposals being made in this Further Notice, may require additional analysis and mitigation activities 

regarding compliance with our RF exposure limits for certain facilities, operations and transmitters, such as 

some wireless base stations, particularly those on rooftops, and some antennas at multiple transmitter sites.  In 

other cases, current analytical requirements are being relaxed. 

 

E. Steps Taken to Minimize Significant Economic Impact on Small Entities, and Significant 

Alternatives Considered 

 

The RFA requires an agency to describe any significant alternatives that it has considered in reaching its 

proposed approach, which may include the following four alternatives (among others): (1) the 

establishment of differing compliance or reporting requirements or timetables that take into account the 

resources available to small entities; (2) the clarification, consolidation, or simplification of compliance or 

reporting requirements under the rule for small entities; (3) the use of performance, rather than design, 

standards; and (4) an exemption from coverage of the rule, or any part thereof, for small entities.215  In 

this proceeding, our proposals are consistent with (2), in that our goal is making our RF rules more 

consistent and clarifying certain areas that have created confusion in the past.  In addition, due to our 

revisions in our policy on categorical exclusions, we are providing exemptions from routine RF 

evaluation for many small entities that should reduce the overall impact on small entities (see number 4 

above).  

 

F. Federal Rules that May Duplicate, Overlap, or Conflict With the Proposed Rule 

 

None. 

 
215 5 U.S.C. § 603(c). 
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APPENDIX G 

 

List of Commenters 

 

COMMENTS 

 

(1) American Petroleum Institute (API) 

(2) AT&T Corporation (Kimberly Kantner) 

(3) Broadcast Signal Lab, LLP (BSL) 

(4) Cellular Telecommunications and Internet Association (CTIA) 

(5) Cingular Wireless LLC (Cingular) 

(6) Cisco Systems, Inc. (Cisco) 

(7) Cohen, Dippell and Everist, P.C.  

(8) The EMR Network 

(9) The EMR Policy Institute 

(10) Dell Inc. (Dell) 

(11) Ericsson, Inc., and SONY Ericsson Mobile Communications, Inc. (Ericsson) 

(12) Dave Fry, Intermec 

(13) Garmin International, Inc.  

(14) Global RF Solutions (Global) 

(15) Hammett and Edison, Inc.  

(16) Hatfield and Dawson Consulting Engineers, LLC (Hatfield and Dawson) 

(17) IEEE Local and Metropolitan Area Networks Standards Committee, IEEE 802 (IEEE 802) 

(18) Information Technology Industry Council (ITI) 

(19) IT’IS Foundation, Dr. Niels Kuster (IT’IS) 

(20) Itron, Inc. (Itron) 

(21) Dr. Ronal W. Larson 

(22) Jim Martin 

(23) Roger J. Mattson, Ph.D. 

(24) Motorola, Inc. (Motorola) 

(25) John Moulder, Ph.D., Medical College of Wisconsin 

(26) National Association of Broadcasters (NAB) 

(27) Neviana Nikoloski (for IT’IS Foundation) 

(28) Nokia, Inc. (Nokia) 

(29) palmOne Inc. (palmOne) 

(30) Pinnacle Telecom Group (Pinnacle) 

(31) Qualcomm, Inc. (Qualcomm) 

(32) RF People, Tim Noyes (1) 

(33) RF People, Tim Noyes (2) 

(34) RF People, Davidson Scott (1) 

(35) RF People, Davidson Scott (2) 

(36) RF People, Davidson Scott (3) 

(37) RF People, Davidson Scott (4) 

(38) RF People, Davidson Scott (5) 

(39) RF Safety Solutions, Richard Strickland 

(40) RSI Educational Foundation (RSI) (1) 

(41) RSI (2) 

(42) Dr. Dina Simunic 

(43) Sirius Satellite Radio, Inc. (Sirius) 

(44) Southern Communications Services, Inc. & Southern Company Services, Inc. (Southern) 

(45) Sprint Corporation (Sprint) 

(46) T-Mobile USA, Inc. (T-Mobile) 
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(47) Telecommunications Industry Association (TIA) 

(48) Vocollect, Inc. (Vocollect) 

(49) Wi-Fi Alliance (Wi-Fi) 

(50) Winstar Communications, LLC (Winstar) 

(51) Wireless Communications Association International, Inc. (WCA) 

(52) Holland & Knight LLP 

(53) IBM 

(54) Mobile Computing GBU, IPSG 

(55) University of Rome La Sapienza 

 

 

REPLY COMMENTS 

 

(1) Margaret Brown 

(2) Cisco  

(3) Cohen, Dippell and Everist, P.C. 

(4) Dobson Communications Corp. (Dobson) 

(5) The EMR Network 

(6) Hammett and Edison, Inc. 

(7) IT’IS 

(8) Motorola 

(9) palmOne 

(10) PCIA – The Wireless Infrastructure Association (PCIA) 

(11) Qualcomm 

(12) Richard A. Tell  

(13) Southern 

(14) T-Mobile  

(15)  

 

 

EX PARTE & LATE-FILED COMMENTS 

 

(1) APREL Laboratories and Spectrum Sciences Institute (APREL) 

(2) Bluetooth SIG, Inc. (Bluetooth SIG) 

(3) CTIA (1) 

(4) CTIA (2) 

(5) CTIA (3) 

(6) CTIA (4) 

(7) Cisco (1) 

(8) Cisco (2) 

(9) Cisco (3) 

(10) Dell 

(11) Food and Drug Administration, Center for Devices and Radiological Health (FDA) 

(12) Angela Flynn 

(13) Hammett and Edison, Inc. 

(14) Hatfield and Dawson 

(15) Hitachi Data Systems (Hitachi) 

(16) Motorola (1) 

(17) Motorola (2) 

(18) National Assoc. of Radio and Telecommunications Engineers, Inc. (NARTE) 

(19) Novatel (1) 

(20) Novatel (2) 
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(21) palmOne 

(22) PCIA – The Wireless Infrastructure Association (PCIA) (2) 

(23) PCIA (2) 

(24) Qualcomm (1) 

(25) Qualcomm (2) 

(26) Qualcomm (3) 

(27) Qualcomm (4) 

(28) Qualcomm (5) 

(29) Qualcomm (6) 

(30) Qualcomm (7) 

(31) Qualcomm (8) 

(32) Qualcomm (9) 

(33) RF People, Tim Noyes (1) 

(34) RF People, Tim Noyes (2) 

(35) RF People, Davidson Scott (1) 

(36) RF People, Davidson Scott (2) 

(37) TCB Council 

(38) TIA 

(39) Towerswitch, LLC (1) 

(40) Towerswitch, LLC (2) 

(41) T-Mobile (1) 

(42) T-Mobile (2) 

(43) XM Radio Inc. 
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APPENDIX H 

Summary of Comments and discussion on Non-Action Topics from the 

 2003 Notice of Proposed Rulemaking 

 

1. Localized SAR Summation for Evaluation of Multiple Portable Transmitters 

Summary.  We requested information on techniques to sum SAR due to multiple transmitters in portable 

devices.  SAR is intended to be the total due to all relevant transmitters, and summation of SAR for 

multiple transmitters is implicit in our rules.  Based on the record and our experience in the equipment 

authorization program we choose not to modify the rules and instead will continue to provide informative 

procedural guidance through the OET Laboratory Division Knowledge Database (KDB). 

Original Proposals.   In the Notice, we discussed issues relating to the evaluation of specific absorption 

rate (SAR) in RF devices with multiple transmitters.1  We noted that when multiple RF transmitters 

operate simultaneously in a device, they typically use different frequencies and that evaluation of 

compliance for each device is dependent on the specific transmitter frequencies involved.  We stated that 

a convenient way to evaluate the SAR of a single device with multiple transmitters using present 

measurement systems is to add together the SAR values individually obtained for each transmitter in 

order to estimate the total SAR for a given device.  At the same time, we recognized that this procedure 

would generally overestimate true RF exposure levels from such devices.  Nonetheless, in the absence of 

any specific procedure developed by expert organizations, we proposed to specify that the maximum RF 

exposure levels of all transmitters and associated antennas within a single portable device that could 

functionally transmit at the same time be added together in order to determine RF exposure values for the 

device.  However, we also requested comment on whether it would be appropriate and practical with 

present SAR measurement systems to sum the SAR values at individual evaluation grid points prior to 

computing the 1-g average SAR, as opposed to simply summing the 1-g averaged SAR values of each 

transmitter.  Different results could be obtained depending on which method is used. 

Comments.  Many commenters who addressed this issue are in agreement that adding individual SAR 

values for each transmitter should be allowed as an option for evaluating total exposure,2 even though 

such a procedure is likely to overestimate actual SAR in many cases.  Other commenters found this 

procedure to be unacceptable or noted that alternative methodologies are being developed.3  CTIA and 

others urged the Commission also to allow an option whereby SAR distributions – rather than maximum 

SAR values – from different transmitters are added, such as a method provided in a then-draft standard 

being developed by IEC TC106, PT 62209.4  APREL further urged the Commission to accept alternative 

methodologies in future rule-makings, such as the one included in IEC standard 62209-1, since these 

techniques were still under development.5  Nokia agreed that adding SAR values together, as proposed, 

should be allowed where more accurate methodologies are not available, since this procedure will 

consistently provide a conservative total SAR.  However, rather than the alternative “grid point” approach 

mentioned in the Notice, which Nokia claimed would needlessly require time and resources from SAR 

 
1 See Notice of Proposed Rule Making, ET Docket 03-137, Proposed Changes in the Commission’s Rules Regarding 

Human Exposure to Radio frequency Electromagnetic Fields, 18 FCC Rcd 13187 (2003) at para. 31. 

2 See CTIA comments at 10-11; IEEE 802 comments at 7; Motorola comments at 8-9; Nokia comments at 6-7; 

PalmOne reply comments at 4; T-Mobile comments at 16; TIA comments at 10; Vocollect comments at 6-7; Wi-Fi 

comments at 9. 

3 See APREL reply comments at 4; Cisco comments at 11-12; Dell comments at 3; Ericsson comments at 6-7. 

4 See CTIA comments at 10-11; Dave Fry comments at 1; Ericsson comments at 6-7; ITI comments at 7-8; Motorola 

comments at 8-9. 

5 See APREL reply comments at 4. 
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measurement system manufacturers, Nokia suggested the alternative of performing individual SAR tests 

on all transmitters and basing total SAR evaluation on the addition of area scan distributions.6  The TIA 

advocated a similar approach as providing greater accuracy.7 

According to Vocollect, Inc. (Vocollect), the two approaches discussed in the Notice:  simple 1-g SAR 

summation or a grid point approach, should usually give similar results.8  However, Vocollect maintained 

that when one transmitter in a given device uses significantly higher power than other transmitters in the 

same device, only the higher-powered transmitter should be evaluated, since the contributions of the 

others would be negligible.  Vocollect suggested that the Commission not require SAR testing of 

transmitters whose combined power is less than 10% of the most powerful transmitter in the device. 

Cisco noted that unless antennas within a host device are co-located or located within a distance of two to 

three times the dimension of the largest antenna, the body does not absorb RF energy in the same 

location, and the multiple devices thus do not compound the SAR at any location on or in the body.  

Cisco suggested that, in such situations, testing for compliance with the SAR rules should be required 

only for antennas of differing physical characteristics; i.e., there is no need to test two or more identical 

antennas.  Cisco also proposed that the Commission require, when necessary, SAR evaluation only for 

those channels that radiate “maximum power.”9 

Discussion.  We agree with commenters that there may be multiple valid ways to determine SAR from 

co-located transmitters operating simultaneously.10  SAR as defined in the literature is clearly the total 

SAR due to all relevant transmitters and summation of SAR for multiple transmitters is implicit in our 

rules.11  In view of the technical comments provided, where we have not taken action already, the KDB 

guidance will continue to be revised to further clarify SAR summation techniques based upon 1-gram-

averages.  Other accepted procedures will be incorporated into the KDB once the feasibility and reliability 

of such procedures are established and measurement methodologies are developed.  These procedures 

potentially include each and all of the alternatives proposed by commenters outlined above and methods 

presently being considered by standards-developing organizations such as International Electrotechnical 

Commission Technical Committee 106.  Acceptable alternatives have been specified in updated versions 

 
6 See Nokia comments at 6-7. 

7 See TIA comments at 10. 

8 See Vocollect comments at 6-7. 

9 See Cisco comments at 11-12. 

10 Exposures due to multiple transmitters are considered “simultaneous” if these exposures occur in the same time 

averaging period.  For example, for two variable power consumer transmitters averaged over the same source-based 

time averaging period, the exposure based on the time-averaged SARs must be summed even though either 

transmitter may not necessarily be transmitting at the same instant.  In principle, time averaging periods up to 30 

minutes could be required; however, shorter time averaging periods less than 30 minutes are permitted, and in fact 

are required for mobile and portable consumer devices, to avoid redundant or repetitive measurements, provided that 

measurements performed using a shorter time averaging period result in the maximum aggregate time-averaged 

SAR of the multiple transmitters being summed (i.e., accounting for maximum duty cycle, maximum transmitted 

power, overlapping transmission, etc.).  Alternatively, short time averaging periods (e.g., over one pulse at 

maximum power) may be selected to conservatively measure SAR and avoid the need to sum SARs from multiple 

transmitters during non-overlapping transmission. 

11 See 47 CFR § 2.1093(d). 
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of OET Laboratory Division publications, including procedures to identify co-located simultaneous 

transmission conditions for SAR evaluation and test reduction or exclusion.12 

2. Modular Transmitters Installed in Various End-Use Products 

Summary.  In the Notice, we proposed grouping of transmitter modules as used in various devices into 

three classes (cell phones, laptops, and PDAs), intended to reflect different exposure conditions and 

spatial relationships of transmitters to different parts of the body.  However, these classifications have 

been overtaken by the ongoing evolution of communications products that have a wide variety of designs 

and capabilities.   OET Laboratory guidance and intervening rule changes have addressed exposure issues 

particular to modules. Also, our general exemption proposals in the Further Notice apply equally to 

modules and other transmitters that may be installed in a single device making specific rules for modular 

exemption unnecessary. 

Background.  Transmitter modules are designed for installation in a variety of products, either by product 

manufacturers, OEM integrators, or as after-market accessories installed by users.  Many of these licensed 

and unlicensed modules or module-like transmitters can be either permanently installed internally in host 

devices such as laptop computers by system integrators or temporarily installed externally as plug-in 

cards or USB dongles.  Key RF exposure issues for modules include:  (1) the fact that the host mechanical 

environment and installed separation distance from the body, which both affect SAR, may not be known 

on approval; and (2) modules are often operated at the same time as other transmitters within the host, 

which can change the overall SAR distribution or exceed the exposure limit.   

Modular device technology and modular RF exposure policy and procedures have both progressed 

significantly since issuance of the Notice.  Since the Notice, a rule making creating section 15.212 has 

defined general requirements for modular transmitters13 and the Laboratory has published and 

implemented streamlined test reduction and evaluation procedures in response to requests for more 

detailed guidelines to appropriately manage the number of SAR measurements that are required for 

complex multiple transmitter configurations and to allow TCB approval of most devices.14   Section 

15.212(a)(1)(viii) requires that modular transmitters must comply with any applicable RF exposure 

requirements in their final configuration and section 15.212(b) provides for limited modular approval 

“where compliance with RF exposure rules is demonstrated only for particular product configurations.”  

Limited modular approval requires the applicant to state how it will ensure compliance of the end 

product.  In the past, we have categorically excluded the majority of Part 15 devices from routine RF 

evaluation (except for Unlicensed Personal Communications Service, Unlicensed National Information 

Infrastructure, and millimeter wave devices); however, for section 15.247 modular transmitters using 

IEEE 802.11, we have required RF evaluation on a case-by-case basis due to power and proximity to the 

body as 802.11 products and technologies continue to evolve.15  While we include this section on modular 

transmitters to support a complete discussion of the record, we will not take further action with respect to 

modular transmitters at this time. 

 
12 Recent procedures provided by the FCC Laboratory have already taken into consideration both the 1-g and grid-

point summing methods.  Since the grid-point summing method has measurement constraints and is very time-

consuming, the Laboratory has also provided additional test reduction criteria in different test procedures to 

streamline SAR simultaneous transmission requirements. 

13 After release of the Notice, the Commission codified procedures in § 15.212 in Public Notice DA 00-1407, 15 

FCC Rcd 25,415 (2000). 

14 See documents at the FCC Equipment Authorization website at: http://www.fcc.gov/oet/ea/. 

15 In accordance with §1.1307(c) and (d) of our rules (47 CFR § 1.1307(c), (d)). 

http://www.fcc.gov/oet/ea/
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Original Proposals.  In the Notice, we made several proposals and requested comment and information 

regarding rules and guidelines for approval of modular transmitters for ensuring compliance with our RF 

exposure limits.  In particular, manufacturers desired a protocol under which a module may be approved 

on a “host-independent” basis so that it can be used in different hosts without subjecting the host devices 

to new or additional RF exposure evaluation.  Moreover, general or generic host-independence is the 

defining characteristic of an unlimited modular transmitter approval.  We proposed general requirements 

in order to establish host-independence for any type of host for a given module; such modules are referred 

to as generic modules.  We asked for comment on whether the standard power threshold (100 mW peak) 

would be suitable for generic modules.  We sought comment on whether we should require measurements 

in certain typical host device configurations or whether we should permit physically similar 

configurations under our permissive change rules, and if a permissive change would be allowed, whether 

it should be Class I or II.16 

We recognized in the Notice that specific categories of hosts have different operating characteristics that 

could influence the RF exposure potential of an installed module.  Accordingly, we proposed to adopt 

distinct RF exclusion and evaluation criteria for section 15.247 modules that would only be installed in 

one of three specific categories of hosts.  These categories were: (1) radiotelephones, (2) laptop 

(notebook) computers and (3) personal digital assistants (PDAs).  For radiotelephones, pagers, and other 

devices that are used in close proximity to the head or body, we proposed that we would not require SAR 

evaluation subsequent to the addition of any modular transmitter that operates at or below 2 mW (peak 

radiated or conducted output power).  For transmitting modules that are added to the keyboard section of 

a laptop computer, we proposed that any modular RF transmitter need not undergo RF exposure analysis 

if it operates at less than 10 mW (peak radiated power).  For transmitting modules where the radiating 

element is to be mounted in the screen portion of a laptop, we proposed that when the radiating element 

will be more than 20 cm from the user’s body, we would permit a power level up to 200 mW without 

requiring an RF evaluation.  We proposed that for transmitter modules designed to be incorporated into a 

handheld PDA, we would use a threshold value of 25 mW for exclusion from routine SAR evaluation for 

a PDA that is used exclusively as a handheld device.  For PDAs that can be used in contact with the head 

or worn against the body, we proposed to use the same 2 mW threshold for additional transmitting 

modules that we proposed for modules used in mobile phones. 

Comments.  Generic Modules: Ericsson, Motorola, and the Information Technology Industry Council 

(ITI) were generally supportive of the 100 mW exclusion threshold of generic modules in certain 

configurations and exposure conditions.17 Cisco claimed the 100 mW exclusion threshold is overly 

restrictive and FDA requested an explanation for a basis and were critical of the exclusion threshold of 

generic modules.18  Vocollect offered data in support of a 125 mW threshold instead of the proposed 

exclusion threshold power.  APREL, IT’IS, and Dr. Dina Simunic provided SAR calculations and data to 

argue  that the proposed exclusion threshold would exceed our SAR limit in certain situations.19  

Motorola, CTIA, PalmOne, Ericsson IEEE 802, Wi-Fi, and others generally supported use of the 

permissive change rules as a basis to allow the use of previously authorized modules in new host devices, 

20 accounting for measurement uncertainty,21 and supported conditioning an initial grant to configurations 

 
16 See 47 CFR § 2.1043 for description of permissive changes. 

17 See Ericsson comments at 4; Motorola comments at 5-8; CTIA comments at 8-9; ITI comments at 7. 

18 See Cisco comments at 9-10; FDA comments at 1. 

19 See APREL comments at 4; IT’IS reply comments at 1; Dr. Simunic comments at 2. 

20 See PalmOne comments at 2; Ericsson comments at 5; IEEE 802 comments at 6; Wi-Fi comments at 7; Motorola 

comments at 6; CTIA comments at 9; Vocollect comments at 8. 

21 See Motorola comments at 7; CTIA comments at 10; PalmOne comments at 2; PalmOne reply comments at 2. 
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where the host device is physically similar.22  TIA and Ericsson recommended that if such modules 

cannot be used simultaneously there should be no limit on the number of transmitters than can be added 

without re-evaluation.  Qualcomm, Dell, Inc. (Dell), HP, Novatel Wireless, Inc. (Novatel), and PalmOne 

asked that considerations for modules apply to both licensed and unlicensed devices.23  Hitachi Data 

Systems (Hitachi) and Novatel endorsed in part Qualcomm’s proposal to provide for an expedited and 

streamlined approach to licensed modular approvals.24 

Radiotelephones:  Many commenters thought that the proposed 2 mW threshold for modules added to 

radiotelephones is too conservative.25  Others suggested various alternative values above the proposed 

threshold.26  ITI believed that having a variety of exclusion thresholds based on the type of device will 

create confusion for Test Certification Bodies (TCBs), as well as for manufacturers.27  PalmOne 

maintained that the Commission must be clear on how to handle the following two scenarios:  (1) the new 

SAR value increases less than the level of uncertainty but exceeds the allowed SAR limit; and (2) the 

initial SAR measurement is scaled up, and the scaled value exceeds the allowable SAR limit, while the 

measured result is below the limit.28 

Laptop (Notebook) Computers:  Many commenters suggested that the 10 mW threshold for modules 

added to laptops may be overly conservative, proffering instead a higher threshold than that proposed in 

the Notice.29  IEEE 802 proposed to allow multiple modules in a laptop keyboard section when the 

aggregate power of such modules is less than 10 mW.30  Nokia said it agreed with the proposed exclusion 

thresholds for modules in laptop computers31 but noted that the proposed new rules make no reference to 

laptops that have not previously been evaluated for RF exposure, i.e., laptops without built-in 

transmitters.  PalmOne noted that it is the location of the transmitting antenna, rather than the type of 

module, that determines the SAR value and, therefore, should be the major consideration.32  Nokia 

supported the 200 mW exclusion for laptop display screen modules.33 

Personal Digital Assistants (PDAs) and Similar Handheld Devices:  Nokia and Ericsson believed that the 

proposed 25 mW exclusion threshold for hand-only exposure is too conservative.34  ITI requested that the 

Commission allow a higher power threshold for PDAs using lower gain antennas and consider PDAs as 

 
22 See also Dell comments at 2; Ericsson comments at 5-6; TIA comments at 8-9. 

23 See Qualcomm comments at i-ii, 1-4, 9; Dell ex parte at 1; HP comments at 1; Novatel comments at 1; PalmOne 

comments at 4. 

24 See Hitachi comments at 1; Novatel reply comments at 1. 

25 See Ericsson comments at 5-6; Motorola comments at 8. 

26 See Bluetooth SIG comments at 3-4; Motorola comments at 8 and Appendix C; Nokia comments at 3-6. 

27 See ITIC comments at 5-7. 

28 See PalmOne reply comments at 2-3. 

29 See Dell comments at 2-3; Ericsson comments at 5-6; ITI comments at 6; Qualcomm comments at 8-9, ex parte at 

1-4; Dell comments at 2-3; HP comments at 1; IEEE 802 comments at 7. 

30 See IEEE 802 comments at 7. 

31 See Nokia comments at 5. 

32 See PalmOne comments at 3. 

33 See Nokia comments at 5. 

34 See Nokia comments at 5-6; Ericsson comments at 5-6. 
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handheld computers.35  For hand-only exposure, Dell suggested using 100 mW instead of the 25 mW 

threshold proposed in the Notice.36  Dell and PalmOne noted that it is difficult to determine when a PDA 

device would be used exclusively as a handheld device or as a handheld and body-worn device.37 

Discussion.  With respect to inclusion of licensed modules in the scope of this proceeding, while the 

context of the Notice was Part 15 unlicensed modules, the exposure considerations were general and 

apply equally to licensed modules.  While the Commission introduced the three host categories in the 

Notice, as products and technologies have continued to advance we have moved away from the concept of 

device categories and instead have developed generic policies that are more relevant to today’s products 

and technologies – multiple licensed and unlicensed transmitters capable of simultaneous transmission in 

varying hosts.  In the course of this proceeding, the specific three categories of hosts and associated 

exclusion powers proposed in the Notice have been overtaken with the general power exemption 

thresholds proposed in the Further Notice below in this proceeding and dealing with these types of hosts 

individually in the rules is unnecessary.  Aside from power exclusion, the remaining issues specific to 

modular transmitters are primarily procedural and administrative; for example, the FCC Laboratory can 

handle permissive changes, OEM integration, and user operating/installation issues within the broad 

scope of the current rules. 

3. Spatial Averaging for Fixed Transmitters as a Valid Approach to be Considered in a Future 

Revision of OET Bulletin 65 

Summary.  We requested information on techniques and the fundamental validity of spatial averaging as 

an approach to evaluating compliance with field intensity limits at fixed transmitter sites.  Spatial 

averaging is not codified in our rules and we did not propose any changes to our rules in the Notice.  

However, the concept of spatial averaging is described briefly in OET Bulletin 65.  After full 

consideration, we are not adopting specific guidelines in our rules with respect to spatial averaging at this 

time.  However, we intend to update OET Bulletin 65 based on the information received with 

consideration of SAR as a primary compliance metric. 

Original Proposal.  Compliance with the Commission’s MPE limits for fixed antennas is based on the 

concept of averaging power density or field strength squared over a prescribed area, as recommended in 

IEEE and NCRP standards and publications.38  There can be situations where a highly localized (“spatial 

peak”) field intensity exceeds our MPE limits near an antenna where public or worker access is possible, 

while a spatially-averaged measurement over a larger area indicates compliance.  It is possible that such 

localized “hot spots” could lead to SAR values in the body of a nearby person that exceed the partial-body 

value for SAR adopted by the Commission while not exceeding the whole-body limit.  This can be 

relevant for exposures from both fixed antennas and antennas associated with mobile devices since our 

rules also allow evaluation of exposure in terms of field strength or power density.  Accordingly, we 

asked for comment on whether spatial averaging is appropriate in these circumstances. 

In the Notice, we did not make any specific proposals regarding spatial averaging, rather we asked for 

comment on the best way to ensure compliance in these situations, other than requiring burdensome SAR 

evaluations for localized and/or whole-body SAR, which could be impractical and costly.  We requested 

comment on the issue of when spatial averaging of exposure is appropriate and how to deal with localized 

exposure in situations where spatial peak measurements may exceed the MPE limit values. 

 
35 See ITI comments at 7. 

36 See Dell comments at 3. 

37 See Dell comments at 3; PalmOne comments at 4-5. 

38 See IEEE Std. C95.3-2002, Section 4.2.1.2; NCRP Report No. 119, Section 3.3.5. 
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We also asked for comment on procedures for averaging spatially over the whole body.  Current 

procedures involve averaging readings made in specific locations representing the position of the whole 

body of a potentially exposed person.  Slightly different procedures have been suggested for situations in 

which single emitters are present and those in which multiple emitters are present and no single RF source 

predominates.  We asked for comment on this approach, including whether using the maximum of several 

readings taken with the measurement probe in different orientations would be more appropriate.  We 

asked whether the Commission should adopt or recommend a specific technique or procedure for whole-

body spatial averaging to determine compliance with the exposure limits and, if so, what technique or 

procedure we should adopt.  We suggested that such guidance could be issued in the form of a Public 

Notice or could be incorporated into a new edition of OET Bulletin 65. 

Comments.  Many commenters agreed that spatial averaging of RF exposure is not appropriate in close 

proximity to RF sources.  They provided a variety of recommendations regarding, first, when spatial 

averaging should be invoked or required and, second, how it should be performed when appropriate.  On 

the primary issue of whether spatial averaging is adequate to ensure compliance with the partial-body 

SAR limits, there appears to be agreement that whole body spatial averages are not appropriate in all 

circumstances, particularly those involving partial body exposure close to transmitting antennas. 

Pinnacle Telecom Group (Pinnacle) supported the position that spatially-averaged measurements are not 

appropriate in areas very close to antennas (such as on a rooftop), because exposure is not truly “whole-

body.”39  Pinnacle believes that this issue is best addressed in a future revision of OET Bulletin 65.  

Pinnacle noted that farther away from such antennas, where the exposure may be closer to whole-body, 

spatial peak measurements may overstate whole-body exposure, but peak measurements are still typically 

low enough to demonstrate compliance.  Therefore, Pinnacle suggested simply requiring spatial peak 

measurements in a rooftop environment.  It said that this method is easy to apply in practice and is 

consistent with a conservative approach to RF safety.  RF People made a similar suggestion for 

considering use of spatial peak readings.40  In addition, RF People suggested that, in situations where 

whole-body averaging may not be appropriate, averaging could be carried out over smaller regions of the 

projected area of the whole-body, with the maximum of these averages used for demonstrating 

compliance. 

Richard Strickland of RF Safety Solutions (Strickland) said that a serious misuse of spatial averaging 

occurs when an individual is exposed to a very strong RF field over only part of his or her body when in 

close proximity to an antenna.41  An example of this is when a tower climber is located on the tower with 

his or her head in the aperture of a high-power broadcast antenna.  Strickland noted that a similar situation 

can occur near the panels of sector antennas used for wireless telecommunications, although the field 

levels from these systems would be expected to be much lower.  On the other hand, Strickland pointed 

out, for microwave sources having very high power levels, the risk to the eyes may be greater.  Strickland 

maintained that, when appropriate, spatial averaging can significantly reduce the level of measurement 

uncertainty and that spatially-averaged measurements will be significantly less variable and more 

meaningful than spatial peak measurements. 

Cisco agreed that there can be situations where spatially-averaged measurements may indicate 

compliance while localized exposures could lead to SAR values that exceed partial-body limits (but not 

whole-body limits).42  Under these circumstances, Cisco believed that the best way to ensure compliance 

 
39 See Pinnacle comments at 7-8. 

40 See RF People reply comments at 1-2. 

41 See Richard Strickland (RF Safety Solutions) comments at 1-3. 

42 See Cisco comments at 12. 
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is by use of computational modeling supported by adequate documentation.  It pointed to a study by 

Professor Om Gandhi that illustrates how this technique can be used to evaluate compliance.43 

The IT’IS Foundation stated that its evaluations of plane-wave conditions indicated that current MPE 

limits are inconsistent with spatial peak SAR limits.44  Therefore, IT’IS maintained that spatial averaging 

is not advisable.  Until more data are available, IT’IS recommended the use of “non-averaged spatial peak 

SAR values” for demonstrating compliance with spatial peak SAR values.  It also noted that compliance 

can only be reliably demonstrated in the near field of a transmitter if both incident electric and magnetic 

fields are measured and compared with MPE limits.  The FDA commented that it is important to ensure 

that the partial-body limit not be exceeded and it urged the Commission to provide more information on 

how to ensure compliance.45  T-Mobile USA, Inc. (T-Mobile) supported consideration of both spatial and 

time averaging to determine compliance with MPE limits, but only for occupational/controlled exposure 

situations.46 

Hammett and Edison, Inc. (Hammett and Edison) believed that spatial averaging does not have to be part 

of a typical compliance survey.47  It maintained that for many situations spatial peak measurements are 

sufficient to determine compliance, since the spatial average cannot exceed the spatial peak.  Therefore, 

Hammett and Edison recommended that the Commission not require spatial averaging in circumstances 

where compliance can be demonstrated using spatial peak measurements. 

With respect to the secondary issue regarding how spatial averaging should be performed when 

appropriate, there were comments on technique, uncertainty and repeatability, and more general 

measurement issues.  Hammett and Edison noted that a variety of procedures may be used but submitted 

that there is no guidance as to which is best.  It stated that results using various techniques can differ by 

more than 1 dB, and it maintains that use of the vertical line method, mentioned in the Notice, is not a 

whole-body average.48  Hammett and Edison recommended that the Commission adopt the technique 

described by the Canadian government’s Safety Code 6, which specifies spatial averaging over a planar 

region at the torso level, while also allowing use of alternative techniques, including the current vertical-

line method for “non-critical” surveys.  To ensure a conservative result, Hammett and Edison 

recommended that spatial peak measurements be made while varying the orientation of the operator and 

instrument probe, with the center of the probe held at a fixed location, in order to determine the 

orientation that results in the highest reading.  It continued that the spatial average should then be made in 

this orientation from 20 cm above ground to a height no greater than 2 meters.  To prevent perturbation of 

the probe due to the ground, Hammett and Edison suggested that it is not appropriate to make 

measurements within 20 cm of the ground. 

Strickland pointed out that fields at complex sites can vary dramatically over small distances in any 

direction.  He noted that it is often necessary to perform at least five spatially-averaged measurements in 

the same location to be confident of a reasonably accurate evaluation.  He suggested that if an initial 

evaluation in one position indicates that field levels are close to the MPE limits, four to five spatially-

averaged measurements should be made with the operator standing in one position and then repeated in a 

 
43 See Cisco comments at 12 and Appendix A. 

44 See IT’IS comments at 3. 

45 See FDA comments at 1. 

46 See T-Mobile comments at 16. 

47 See Hammett and Edison comments at 4-5. 

48 Id. 
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minimum of four different positions.  He believed that if the results are within 10 percent of the mean 

value, then the evaluation is reasonably accurate. 

Richard A. Tell (Tell) also stressed the need for multiple measures of spatial averages in the field, 

especially when strong VHF fields are being measured and when they are vertically polarized.49  He 

submitted results of studies showing that measures of spatially-averaged fields can vary by as much as a 

factor of five, depending on orientation of the observer.  Tell believed that the mean value of multiple 

spatial averages is a better estimator of an unperturbed field than any single measurement.  He suggested 

a series of spatially averaged measurements be performed using four to eight different orientations, or 

alternatively, at least four measurements, spaced 90 degrees apart, may be sufficient.  But, he noted, when 

the overall average is close to the actual MPE limit, it becomes more important to use a greater number of 

measurements to obtain the mean value.  Tell recommended that the repeatability of measurements be 

documented for compliance purposes.  This can be accomplished, he suggested, by performing repeated 

measurements at a specific location and calculating the standard deviation, expressing the result as 

percentage of the overall mean value. 

Tell reported his observation that it is not reasonable to expect better than about 8% repeatability in 

making a spatially-averaged measurement and that variability in measurement results increases with the 

complexity of a site.50  For this reason Tell recommended a simple, straight, vertical line method for 

performing a spatial average as the method that will generally be the least susceptible to variation over 

repeated measurements.  He suggested that vertical line spatial averages be determined from near ground 

to a height of six feet. 

Several commenters referred us to IEEE Standard C95.3-2002 for guidance on these issues.51  Motorola 

contended that if there are areas where this standard is unclear or requires interpretation, the Commission 

should bring this to the attention of the IEEE before adopting its own specific techniques or procedures 

through rule-making.  The C95.3 standard deals mainly with the secondary issue of how spatial averaging 

should be defined and performed when appropriate.  It does not address in detail the primary issue of the 

appropriateness and limitations of spatial averaging with respect to localized SAR compliance. 

Discussion.  Spatial averaging is an evaluation issue and as such is not covered in our rules; it is generally 

described in OET Bulletin 65 and we do not intend to change this approach.  Nonetheless, the comments 

we received are very helpful.  They have been discussed here to illuminate our considerations as we 

develop recommendations in a revised version of OET Bulletin 65.  We may also develop a supplement to 

OET Bulletin 65 to provide guidelines on appropriate field measurement techniques to use when 

evaluating exposure in terms of field strength and/or power density.  This approach will provide greater 

flexibility with respect to future modifications to procedures that may be recommended over time by 

expert standards organizations, and we wish to maintain flexibility in our ability to promptly implement 

such modifications. 

We plan to provide guidance in OET Bulletin 65 that will ensure safety and also provide for repeatability 

of measurements to the greatest extent possible.  Until more specific guidance is given in OET Bulletin 

65, we caution that at locations close to antennas where spatial averaging may not be appropriate (because 

the localized SAR limit may be exceeded), the spatial peak field should be used to determine compliance.  

The peak value will always be greater than or equal to the average and thus conservative for determining 

 
49 See Richard Tell reply comments at 2-5. 

50 See Richard Tell reply comments at 5-7. 

51 See Ericsson comments at 8; Hatfield and Dawson comments at 1; IEEE 802 comments at 8; Motorola comments 

at 15; Nokia comments at 8; Wi-Fi comments at 10. 
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compliance.  The Commission will continue the practice for routine enforcement activities near fixed RF 

sources of performing linear spatial averages at frequencies less than 6 GHz and using spatial peak power 

density at frequencies above 6 GHz.  If it becomes clear in specific cases that the local SAR may exceed 

limits, the Commission may require the use of spatial peak field measurements. 

Revisions to OET Bulletin 65 will specifically address measurement uncertainty and repeatability.  For 

example, the suggestion offered by Richard Tell for reporting the standard deviation of a measurement 

survey has merit and we will consider it in developing our revision.  We also herein indicate and intend to 

reiterate in a future revision of OET Bulletin 65 that parties making measurements have the option of 

performing spatial peak measurements in lieu of spatial averages in any circumstance, since compliance 

with peak measurements will always be more conservative than compliance with average values.  The 

comments of Hammett and Edison, Strickland, and others regarding the various techniques available for 

spatial averaging are informative and will be used in recommending procedures that will be technically 

supportable and will reduce measurement uncertainty to the greatest degree possible consistent with 

current knowledge of these matters. 

The IEEE Standard C95.3-2002, which some commenters support, does not provide sufficient 

information on the rationale for spatial averaging to resolve the primary issue of SAR compliance we 

raised in the Notice.  For example, whole-body spatial averaging over an area significantly larger than the 

whole body of some persons including children may not ensure SAR compliance in all situations.  

However, as suggested by Motorola, we will consider requesting interpretations or clarifications from the 

IEEE as necessary, including additional guidance from the IEEE with respect to averaging under partial-

body exposure conditions.  We are aware of and will consider the more recent IEEE Standard C95.1-

2005, which addresses some of the limitations of spatial averaging, defining frequency-dependent spatial 

averaging areas and explicit spatial peak field limits.  We will also consider the recent activity pertaining 

to spatial averaging in the deliberations of IEC’s wireless base station evaluation project 6223252 and 

recent research on the validity of spatial averaging with respect to SAR compliance.53 

4. Local Zoning Concerns 

Summary.  Although not specifically raised in the Notice, commenters addressed the issue of the extent 

that preemption permits state and local governments to require additional technical showings 

demonstrating compliance with our exposure limits that go beyond those outlined in the Local Official’s 

Guide.  We reiterate our policy that certain requests by state or local governments for additional technical 

showings or other similar requirements may be unnecessarily burdensome on personal wireless service 

providers. 

In the course of this proceeding, several parties have commented that local jurisdictions, apparently 

unaware of the extent of Federal Government preemption in the area of RF safety, have promulgated 

ordinances or zoning regulations that require local personal wireless service providers to provide detailed 

technical showings of their compliance with our exposure limits (without regard to our criteria for 

categorically excluding sites where there is no reason to believe an exposure issue exists) or to have their 

cell sites evaluated by an outside party at the company’s expense.54  In many cases, they alleged, such 

 
52 International Electrotechnical Commission, Technical Committee 106, Project 62232. 

53 See Findlay, R. P. and Dimbylow, P. J., Spatial Averaging of Fields from Half-Wave Dipole Antennas and 

Corresponding SAR Calculations in the NORMAN Human Voxel Model Between 65 MHz and 2 GHz, Physics in 

Medicine and Biology, 54 2437-2447, 2009.  See also Findlay, R. P. and Dimbylow, P. J., Calculated SAR 

distributions in a human voxel phantom due to the reflection of electromagnetic fields from a ground plane between 

65 MHz and 2 GHz, Physics in Medicine and Biology, 53 2277-2289, 2009. 

54 See T-Mobile ex parte (dated Nov. 18, 2004) at 2, 4, 6-7, 11-16 and 19; T-Mobile Supplemental ex parte (dated 

Dec. 10, 2004) at 1-3; T-Mobile Second Supplemental ex parte (dated Dec. 23, 2005) at 1, 6-10, 21 and 24 ; CTIA 

(continued….) 
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evaluations are required on a recurring basis.55  These parties requested that the Commission clarify and 

reaffirm that the Commission has exclusive authority in determining whether personal wireless service 

transmitters are compliant with its RF exposure rules and that local governments with concerns about 

licensee compliance must raise those matters with the Commission.56 

Discussion.  Section 332(c)(7)(B)(iv) of the Communications Act provides that “[n]o State or local 

government or instrumentality thereof may regulate the placement, construction, and modification of 

personal wireless service facilities on the basis of the environmental effects of radiofrequency emissions 

to the extent that such facilities comply with the Commission's regulations concerning such emissions.”57  

Pursuant to section 332(c)(7) of the Communications Act and consistent with the Commission’s general 

authority to regulate the operation of radio facilities,58 the Commission, in the RF Procedures Report and 

Order in WT Docket No. 97-192, found that state and local governments are “broadly preempted from 

regulating the operation of personal wireless service facilities based on RF emission considerations.”59  A 

local government, for example, “may not require a facility to comply with RF emissions or exposure 

limits that are stricter than those set forth in the Commission’s rules and it may not restrict how a facility 

authorized by the Commission may operate based on RF emissions or any other cause.”60  State or local 

authority with respect to personal wireless service facilities is limited to regulation of the placement, 

construction, and modification of such facilities.61 

In the RF Procedures Report and Order, the Commission also considered the extent to which state and 

local governments are permitted to request that wireless service providers demonstrate compliance with 

the Commission’s RF exposure guidelines.62  The Commission recognized the need to balance the state 

and local governments’ “legitimate interest in ascertaining that facilities will comply with the RF 

exposure limits set forth in [the Commission’s] rules” and the carriers’ concerns that “certain 

requirements related to demonstrating compliance can be unnecessarily burdensome.”63  The Commission 

decided that a binding rule governing demonstrations of compliance was not necessary.64  The 
(Continued from previous page)   

ex parte (dated Jan. 11, 2005) at 1; CTIA Supplemental ex parte (dated Jan. 28, 2005,) at 1-4, 11, 13, 20, 25, 27-32, 

34-37, 42 and 44; PCIA reply comments at 2, 9, 12 and 15-16; PCIA ex parte (dated Nov. 18, 2004) at 1. 

55 See T-Mobile ex parte (dated Nov. 18, 2004) at 13 and 16; T-Mobile Second Supplemental ex parte (dated Dec. 

23, 2005) at 1 and 9-10; CTIA Supplemental ex parte (dated Jan. 28, 2005) at 4, 28-29, 34 and 36; PCIA reply 

comments at 4, 9 and 15. 

56 See T-Mobile ex parte (dated Nov. 18, 2004) at 2; T-Mobile Supplemental ex parte (dated Dec. 10, 2004) at 1-2; 

T-Mobile Second Supplemental ex parte (dated Dec. 23, 2005) at 1-2; CTIA ex parte (dated Jan. 11, 2005) at 1-2; 

CTIA Supplemental ex parte (dated Jan. 28, 2005) at 1-3; PCIA reply comments at 4. 

57 47 U.S.C. § 332(c)(7)(B)(iv). 

58 47 U.S.C. § 301. 

59 Procedures for Reviewing Requests for Relief From State and Local Regulations Pursuant to Section 332(c)(7)(B)(v) 

of the Communications Act of 1934, Report and Order, 15 FCC Rcd 22821 (2000) (“RF Procedures Report and 

Order”).  The Commission’s plenary authority in this area has been upheld by the courts.  See Cellular Phone 

Taskforce v. FCC, 205 F.3d 82, 95-96 (2d Cir. 2000), cert. denied, 531 U.S. 1070 (2001).  But cf. Sprint Spectrum, 

283 F.3d 404, 415-422 (2d Cir. 2002) (preemption does not apply to non-regulatory decisions of a local 

governmental entity). 

60 Id. at 8.   

61 Id. at 8. 

62 Id. at 8-9. 

63 Id. at 8. 

64 Id. at 9. 
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Commission expected that the nonbinding Local Official’s Guide, released jointly with the Local and 

State Government Advisory Committee (LSGAC),65 would facilitate the resolution of many disputes 

regarding demonstrations of compliance with its RF emissions rules, without resorting to litigation or 

other formal dispute resolution and in a manner that would allow personal wireless services to be 

deployed and delivered to consumers as rapidly as possible, while preserving the authority of state and 

local jurisdictions in land use matters and in protecting the public health.66 

The principles set forth in the Local Official’s Guide provide a framework for local and state governments 

and wireless service providers to work cooperatively on this issue.67  In particular, these principles 

provide guidance to local governments attempting to determine if a radio transmission facility might raise 

compliance concerns by helping local governments readily recognize sites that do not raise RF exposure 

compliance concerns (e.g., through the use of effective radiated power and separation distance tables and 

a checklist to determine categorical exclusions), as well as information for initiating a Commission 

inquiry in instances where a facilities operator is unable to dispel a local government’s concerns about 

compliance.  We note, however, that any substantive determination of compliance with the RF exposure 

rules remains within the exclusive purview of the Commission.68 

Where there is a genuine question regarding a site’s compliance with the RF exposure limits, e.g., when a 

site cannot be determined to be compliant using the criteria found in the Local Official’s Guide, the 

Commission indicated that its staff would promptly take all appropriate actions to ensure compliance.  In 

particular, “if a local government were to make a Commission inquiry regarding a site’s compliance with 

RF exposure limits in a case where compliance cannot be readily demonstrated by applying the principles 

set forth in the Local Official’s Guide, [the Commission] would require the operator of the facility to 

provide sufficient information to demonstrate compliance.”69  The Commission also indicated that it 

would consider whether a particular requirement to demonstrate compliance violates section 332(c)(7) in 

a properly filed case.70 

 
65 The LSGAC was a body of elected and appointed local, state, and tribal government officials appointed by the 

Chairman of the Commission.  It provided advice and information to the Commission on key issues that concern 

local and state governments and communicated state and local government policy concerns regarding proposed 

Commission actions.  We note that the LSGAC is now the Intergovernmental Advisory Committee (IAC).  See 

Modification of Subpart G, Section 0.701 of the Commission’s Rules, Order, FCC 03-180 (2003). 

66 A Local Government Official’s Guide to Transmitting Antenna RF Emission Safety: Rules, Procedures, and 

Practical Guidance (June 2, 2000) (“Local Official’s Guide”). 

67 The Local Official’s Guide provides information and voluntary guidance to local governments to facilitate their 

ability to devise reasonable and effective procedures for assuring that antenna facilities located within their 

boundaries comply with Commission limits for human exposure to RF emissions.  It provides, among other things, a 

summary of the RF exposure guidelines and the Commission’s procedures for ensuring licensee compliance and 

enforcing its rules, including brief descriptions of various licensing requirements by type of service.  See RF 

Procedures Report and Order at 8. 

68 See 47 U.S.C. § 332(c)(7)(B)(iv); Cellular Phone Taskforce, 205 F. 3d at 95-96; RF Procedures Report and 

Order at 8; see also 5 U.S.C. §§ 502 (forfeiture provisions for violations of Commission rules and regulations). 

69 RF Procedures Report and Order at 9.  The provision of such information is consistent with the operator’s 

affirmative obligation to confirm compliance for all facilities that are not excluded.  See 47 C.F.R. § 1.1307(b).  In 

addition, we note that an operator must evaluate and determine compliance for a facility that is otherwise    excluded 

if specifically requested to do so by the Commission.  See 47 C.F.R. §§ 1.1307(c), 1.1307(d); Local Official’s Guide 

at 7. 

70 Parties seeking Commission review of state or local regulation of personal wireless service facilities based on the 

environmental effects of RF emissions are required to file a request for declaratory ruling pursuant to Section 1.2 of 

the Commission’s rules.  See RF Procedures Report and Order at 5.  These petitions are generally subject to the 

(continued….) 
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In summary, we reiterate our position stated in the RF Procedures Notice.71  As discussed above, while 

state and local governments have a legitimate interest in ascertaining that personal wireless service 

facilities will comply with our rules, the Commission has the exclusive authority to determine substantive 

compliance with its RF exposure regulations.72  Given that conformance with our RF exposure rules is a 

condition of any licensee’s authorization,73 certain requests by state or local governments for additional 

technical showings or requirements may be unnecessarily burdensome on personal wireless service 

providers.74  Of course, we do not here adjudicate any particular local ordinance or regulation.  A party 

that seeks Commission review of a specific state or local government regulation on wireless service 

facilities based on RF emission considerations should file a request pursuant to the Commission’s 

declaratory ruling process, as described in the RF Procedures Report and Order.75  Although the 

principles set forth in the Local Official’s Guide are still applicable for individual transmitters, we note 

that we propose in the Further Notice significant changes to our categorical exclusion criteria – which are 

listed in the Local Official’s Guide – and so we will consider a future technical addendum for this guide 

to reflect any changes that are adopted. 

(Continued from previous page)   

Commission’s procedures applicable to petitions for declaratory ruling.  Id.; see, e.g., 47 C.F.R. §§ 1.45-1.49 (filing 

procedures) and 47 C.F.R. § 1.1206(a)(3) (permit-but-disclose ex parte status).  However, the Commission, in order 

to accommodate state and local government entities, adopted both a policy for extended pleading cycles and 

additional service requirements (petitioners are required to serve a copy of such petitions on the state or local 

government that is the subject of the petition, as well as on any state or local government that is otherwise 

specifically identified in the petition as inconsistent with federal law.  Petitions that are not served “will be 

dismissed without consideration.”).  Id. at 5-7. 

71 See WT Docket No. 97-192, Second Memorandum Opinion and Order and Notice of Proposed Rulemaking, 12 

FCC Rcd 13494 (1997) (RF Procedures Notice). 

72 See RF Procedures Report and Order at 8-9. 

73 47 CFR § 1.1307(b)-(e). 

74 See RF Procedures Report and Order at 18. 

75 See supra footnote 70. 
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Scientific research to date has not demonstrated adverse human health effects of 
exposure to radio-frequency (RF) energy from mobile phone use, but research is 
ongoing that may increase understanding of any possible effects. In addition, 
officials from the Food and Drug Administration (FDA) and the National Institutes 
of Health (NIH) as well as experts GAO interviewed have reached similar 
conclusions about the scientific research. Ongoing research examining the health 
effects of RF energy exposure is funded and supported by federal agencies, 
international organizations, and the mobile phone industry. NIH is the only 
federal agency GAO interviewed directly funding studies in this area, but other 
agencies support research under way by collaborating with NIH or other 
organizations to conduct studies and identify areas for additional research. 

The Federal Communications Commission’s (FCC) RF energy exposure limit 
may not reflect the latest research, and testing requirements may not identify 
maximum exposure in all possible usage conditions. FCC set an RF energy 
exposure limit for mobile phones in 1996, based on recommendations from 
federal health and safety agencies and international organizations. These 
international organizations have updated their exposure limit recommendation in 
recent years, based on new research, and this new limit has been widely 
adopted by other countries, including countries in the European Union. This new 
recommended limit could allow for more RF energy exposure, but actual 
exposure depends on a number of factors including how the phone is held during 
use. FCC has not adopted the new recommended limit. The Office of 
Management and Budget’s instructions to federal agencies require the adoption 
of consensus standards when possible. FCC told GAO that it relies on the 
guidance of federal health and safety agencies when determining the RF energy 
exposure limit, and to date, none of these agencies have advised FCC to change 
the limit. However, FCC has not formally asked these agencies for a 
reassessment. By not formally reassessing its current limit, FCC cannot ensure it 
is using a limit that reflects the latest research on RF energy exposure. FCC has 
also not reassessed its testing requirements to ensure that they identify the 
maximum RF energy exposure a user could experience. Some consumers may 
use mobile phones against the body, which FCC does not currently test, and 
could result in RF energy exposure higher than the FCC limit.   

Federal agencies and the mobile phone industry provide information on the 
health effects of mobile phone use and related issues to the public through their 
websites and mobile phone manuals. The types of information provided via 
federal agencies’ websites on mobile phone health effects and related issues 
vary, in part because of the agencies’ different missions, although agencies 
provide a broadly consistent message. Members of the mobile phone industry 
voluntarily provide information on their websites and in mobile-phone user 
manuals. There are no federal requirements that manufacturers provide 
information to consumers about the health effects of mobile phone use.  
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United States Government Accountability Office 
Washington, DC 20548 

July 24, 2012 

The Honorable Henry A. Waxman 
Ranking Member 
Committee on Energy and Commerce 
House of Representatives 

The Honorable Anna G. Eshoo 
Ranking Member 
Subcommittee on Communications and Technology 
Committee on Energy and Commerce 
House of Representatives 

The Honorable Edward J. Markey 
House of Representatives 

Mobile phone use in the United States has risen dramatically over the last 
20 years, and Americans increasingly rely on mobile phones as their sole 
or primary means of telephone communication.1

The Federal Communications Commission (FCC) and the Food and Drug 
Administration (FDA) share regulatory responsibilities for mobile phones. 
FCC, in compliance with the National Environmental Policy Act of 1969, 
regulates RF energy emitted from FCC-regulated transmitters, including 
mobile phones.

 The rapid adoption of 
mobile phones has occurred amidst controversy over whether the 
technology poses a risk to human health. Like other devices that transmit 
radio signals, mobile phones emit radio-frequency (RF) energy. At high 
power levels, RF energy can heat biological tissue and cause damage. 
Though mobile phones operate at power levels well below the level at 
which this thermal effect occurs, the question of whether long-term 
exposure to RF energy emitted from mobile phones can cause other 
types of adverse health effects, such as cancer, has been the subject of 
research and debate. 

2

                                                                                                                     
1In this report, we use the term “mobile phone” to refer to handheld (i.e., wireless) cellular 
telephones, including newer personal communication devices, such as “smart phones,” 
that can deliver voice, data, and images. 

 Toward that end, FCC has implemented a certification 

247 C.F.R. § 1.1307(b)(2). 
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program to ensure that all mobile phones sold in the United States 
comply with the agency’s limit on RF energy exposure. This limit was 
designed to protect users from the thermal effects of acute exposure to 
RF energy. FDA is responsible for carrying out a program designed to 
protect public health and safety from electronic product radiation.3 FDA 
does not review the safety of all radiation-emitting electronic products, 
such as mobile phones, before they are marketed. However, FDA has the 
authority to take action, such as requiring manufacturers to replace or 
recall mobile phones that are shown to emit RF energy at a level that is 
hazardous.4

In 2001, we reported on the status of scientific knowledge about potential 
health risks of RF energy exposure from mobile phones and the federal 
government’s regulatory actions to ensure mobile phone safety.

 To date, FDA has not taken such action, but the agency 
regularly evaluates scientific studies on mobile phones and health to 
determine whether they raise public health questions. 

5

At your request, we are updating information related to mobile phone 
health effects and regulatory issues. Specifically, this report addresses: 

 We 
found that FDA and others had concluded that the research did not show 
RF energy exposure from mobile phones had adverse health effects, but 
more studies were needed. We also found that FCC had not issued 
standardized procedures for testing mobile phones and that FCC’s and 
FDA’s consumer materials could be improved. Since 2001, FCC has 
issued revised guidance for mobile phone testing, and both FCC and FDA 
have provided updated information to consumers about the health effects 
of mobile phone use. 

1. What is known about the human health effects of RF energy exposure 
from mobile phone use, and what are the current research activities of 
federal agencies and other organizations? 

2. How has FCC set the RF energy exposure limit for mobile phones and 
how does FCC ensure compliance with the limit? 

                                                                                                                     
321 U.S.C. §§ 360hh—360ss. 
421 U.S.C. § 360ll. 
5GAO, Telecommunications: Research and Regulatory Efforts on Mobile Phone Health 
Issues, GAO-01-545 (Washington, D.C.: May 7, 2001). 

http://www.gao.gov/products/GAO-01-545�
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3. What actions have federal agencies and the mobile phone industry 
taken to inform the public about issues related to mobile phone health 
effects? 

 
To determine what is known about the human health effects of RF energy 
exposure from mobile phone use, we reviewed selected studies, including 
studies and reports that review and assess the scientific research as well 
as key individual studies. We identified these studies through literature 
searches in online databases, such as Embase and Medline, and 
interviews with officials from federal agencies, academic institutions, 
consumer groups, and industry associations. We also interviewed subject 
matter experts in a range of fields, such as public health and engineering. 
To determine the current research activities of federal agencies related to 
mobile phone use and health, we interviewed officials from FCC; the 
Department of Health and Human Services’ FDA, Centers for Disease 
Control and Prevention (CDC), and National Institutes of Health (NIH); 
Department of Defense; Department of Labor’s Occupational Safety and 
Health Administration (OSHA); and the Environmental Protection Agency 
(EPA). To determine the research activities of other organizations, we 
interviewed representatives of the International Agency for Research on 
Cancer (IARC), academic institutions, consumer groups, mobile phone 
industry associations, mobile phone manufacturers, and mobile phone 
providers. To determine how FCC set the RF energy exposure limit and 
ensures compliance with it, we reviewed FCC regulations and guidance. 
We also reviewed reports from international organizations that 
recommend RF energy exposure limits. We conducted interviews with 
officials from FCC and Telecommunication Certification Bodies (TCBs) to 
understand their role in certifying mobile phones. We also interviewed 
representatives of the mobile phone industry and consumer 
organizations, and experts in RF energy exposure limits to obtain their 
perspectives on the testing and certification of mobile phones. To 
determine the actions federal agencies and the mobile phone industry 
have taken to inform the public about issues related to mobile phone 
health effects, we reviewed information on the public websites of CDC, 
EPA, FCC, FDA, NIH, and OSHA. We also reviewed the user manuals for 
selected top-selling mobile phones of 2011 to identify the information 
manufacturers provided to consumers. (See app. I for more information 
on our scope and methodology and app. II for a list of studies we 
reviewed.) 

We conducted this performance audit from August 2011 through July 
2012 in accordance with generally accepted government auditing 
standards. Those standards require that we plan and perform the audit to 
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obtain sufficient, appropriate evidence to provide reasonable basis for our 
findings and conclusions based on our audit objectives. We believe that 
the evidence obtained provides a reasonable basis for our findings and 
conclusions based on our audit objectives. 

 
The United States has experienced dramatic changes in mobile phone 
use since nationwide cellular service became available in the mid-1980s. 
For example, the number of estimated mobile phone subscribers has 
grown from about 3.5 million in 1989 to approximately 286 million by the 
end of 2009, according to the most recent data reported by FCC.6 
Further, the number of Americans who rely exclusively on mobile phones 
for voice service has increased in recent years. For example, by the end 
of 2009 over 50 percent of young adults aged 25 to 29 relied exclusively 
on mobile phones, according to the most recent FCC data.7 The way 
individuals use mobile phones has also changed. For instance, while 
average minutes of use per mobile phone subscriber per month has 
declined in recent years, mobile text messaging traffic has increased.8 
About 88 percent of teenage mobile phone users now send and receive 
text messages, which is a rise from the 51 percent of teenagers who 
texted in 2006.9

Mobile phones are low-powered radio transceivers—a combination 
transmitter and receiver—that use radio waves to communicate with fixed 
installations, called base stations or cell towers. The radio waves used by 
mobile phones are a form of electromagnetic radiation—energy moving 
through space as a series of electric and magnetic waves. The spectrum 
of electromagnetic radiation comprises a range of frequencies from very 
low, such as electrical power from power lines, through visible light, to 
extremely high, such as gamma rays, as shown in figure 1. The portion of 

 

                                                                                                                     
6Federal Communications Commission, Annual Report and Analysis of Competitive 
Market Conditions With Respect to Mobile Wireless, Including Commercial Mobile 
Services, Fifteenth Report (June 27, 2011). 
7Annual Report and Analysis of Competitive Market Conditions With Respect to Mobile 
Wireless, Including Commercial Mobile Services (2011). 
8Annual Report and Analysis of Competitive Market Conditions With Respect to Mobile 
Wireless, Including Commercial Mobile Services (2011). 
9Lenhart, A., et al, Teens and Mobile Phones, Pew Internet & American Life Project (April 
20, 2010). 

Background 
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the electromagnetic spectrum used by mobile phones—as well as other 
telecommunications services, such as radio and television broadcasting—
is referred to as the RF spectrum. 

Figure 1: The Electromagnetic Spectrum 

 
The electromagnetic spectrum includes ionizing and non-ionizing 
radiation. Ionizing radiation, such as gamma rays, has energy levels high 
enough to strip electrons from atoms and molecules, which can lead to 
serious biological damage, including the production of cancers. RF 
energy, on the other hand, is in the non-ionizing portion of the 
electromagnetic spectrum, which lacks the energy needed to cause 
ionization. However, RF energy can produce other types of biological 
effects. For example, it has been known for many years that exposure to 
high levels of RF energy, particularly at microwave frequencies, can 
rapidly heat biological tissue. This thermal effect can cause harm by 
increasing body temperature, disrupting behavior, and damaging 
biological tissue. The thermal effect has been successfully harnessed for 
household and industrial applications, such as cooking food and molding 
plastics. Since mobile phones are required to operate at power levels well 
below the threshold for known thermal effects, the mobile phone health 
issue has generally focused on whether there are any adverse health 
effects from long-term or frequent exposure to low-power RF energy 
emissions that are not caused by heating. 
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Scientific research to date has not demonstrated adverse human health 
effects from RF energy exposure from mobile phone use, but additional 
research may increase understanding of possible effects. In 2001, we 
reported that FDA and others had concluded that research had not shown 
RF energy emissions from mobile phones to have adverse health effects, 
but that insufficient information was available to conclude mobile phones 
posed no risk.10

                                                                                                                     
10

 Following another decade of scientific research and 
hundreds of studies examining health effects of RF energy exposure from 
mobile phone use, FDA maintains this conclusion. FDA stated that while 
the overall body of research has not demonstrated adverse health effects, 
some individual studies suggest possible effects. Officials from NIH, 
experts we interviewed, and a working group commissioned by IARC—
the World Health Organization’s agency that promotes international 
collaboration in cancer research—have reached similar conclusions. For 
example, in May 2011 IARC classified RF energy as “possibly 

GAO-01-545. 

Research on RF 
Energy Exposure 
from Mobile Phones 
Has Not 
Demonstrated 
Adverse Health 
Effects, but More 
Studies Are Under 
Way 

Scientific Research 

http://www.gao.gov/products/GAO-01-545�
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carcinogenic to humans.”11 IARC determined that the evidence from the 
scientific research for gliomas, a type of cancerous brain tumor, was 
limited—meaning that an association has been observed between RF 
energy exposure and cancer for which a causal relationship is considered 
to be credible, but chance, bias, or confounding factors could not be ruled 
out with reasonable confidence.12 With respect to other types of cancers, 
IARC determined that the evidence was inadequate—meaning that the 
available studies are of insufficient quality, consistency, or statistical 
power to permit a conclusion about the causal association. Additionally, in 
April 2012 an advisory group to the Health Protection Agency—an 
independent organization established by the United Kingdom government 
to protect the public from environmental hazards and infectious 
diseases—concluded that although there is substantial research on this 
topic, there is no convincing evidence that RF energy below guideline 
levels causes health effects in adults or children.13

A broad body of research is important for understanding the health effects 
of RF energy exposure from mobile phone use, because no single study 
can establish a cause-and-effect relationship and limitations associated 
with studies can make it difficult to draw conclusions. Two types of 
studies, epidemiological and laboratory, are used in combination to 
examine effects from mobile phones. Epidemiological studies investigate 
the association, if any, between health effects and the characteristics of 
people and their environment. Laboratory studies conducted on test 
subjects—including human volunteers, laboratory animals, biological 

 

                                                                                                                     
11IARC’s classification of RF energy is based on conclusions of an IARC working group of 
more than 30 scientists from 14 countries who reviewed the scientific evidence on the 
exposure to RF energy from personal devices, such as mobile phones and other sources. 
IARC published a summary of this working group’s findings, see Baan, R., et al, 
“Carcinogenicity of Radiofrequency Electromagnetic Fields,” The Lancet Oncology, 2011, 
12(7): 624-626. According to IARC officials, the IARC Monograph containing the complete 
assessments of the working group will be published in fall 2012. IARC has five groups for 
classifying factors: 1—carcinogenetic to humans, 2A—probably carcinogenic to humans, 
2B—possibly carcinogenic to humans, 3—not classifiable as to its carcinogenicity to 
humans, and 4—probably not carcinogenic to humans. As of July 11, 2012, IARC had 
classified 952 factors, of which 779 have been classified in groups 2B or 3. Factors 
classified in the 2B group include coffee and gasoline. 
12IARC also determined that the evidence from the scientific research was limited for 
acoustic neuromas, a type of non-cancerous brain tumor. 
13Health Protection Agency, Health Effects from Radiofrequency Electromagnetic Fields, 
RCE-20 (2012).  
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tissue samples, or isolated cells—are used to determine a causal 
relationship between possible risk factors and human health, and the 
possible mechanisms through which that relationship occurs. 

Studies we reviewed suggested and experts we interviewed stated that 
epidemiological research has not demonstrated adverse health effects 
from RF energy exposure from mobile phone use, but the research is not 
conclusive because findings from some studies have suggested a 
possible association with certain types of tumors, including cancerous 
tumors. Findings from one such study, the INTERPHONE study, were 
published in 2010.14 This retrospective case-control study with more than 
5,000 cases examined the association between mobile phone use and 
certain types of brain tumors, including cancerous tumors, in individuals 
aged 30-59 years in 13 countries.15 Overall study findings did not show an 
increased risk of brain tumors from mobile phone use, but at the highest 
level of exposure, findings suggested a possible increased risk of 
glioma.16

                                                                                                                     
14This study was conducted at 16 research sites. Several publications are available on 
study findings from the individual research sites. Findings discussed here are the primary 
study findings published by the INTERPHONE Study Group. See The INTERPHONE 
Study Group, “Brain Tumour Risk In Relation To Mobile Telephone Use: Results of the 
INTERPHONE International Case-Control Study,” International Journal of Epidemiology, 
2010, 39: 675-694.  

 Other epidemiological studies have not found associations 
between mobile phone use and tumors, including cancerous tumors. For 
example, findings from a nationwide cohort study conducted in Denmark 
that originally followed 420,095 individuals did not show an association 
between increased risk for certain types of tumors, including cancerous 

15A “case-control” study is a study that compares individuals with a particular disease or 
outcome—cases—to individuals without that disease or outcome—controls—to 
investigate if the outcome is associated with exposure to a specific factor. Case-control 
studies are sometimes called retrospective studies, because the outcome occurred before 
the study began. 
16RF energy exposure levels from mobile phone use were measured in terms of (1) the 
number of years since first use, (2) cumulative number of calls, and (3) cumulative 
duration of calls. Analysis of the relationship between RF energy exposure and risk of four 
types of tumors—tumors of the brain including glioma and meningioma, acoustic nerve, 
and parotid gland—were done using these three measures. Individuals that fell into the 
highest level of exposure are those that reported 1,640 or more cumulative lifetime hours 
of mobile phone use, which ranged from less than 1 year to more than 10 years of use.  

Epidemiological Studies 
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tumors, and mobile phone use.17 Additionally, findings from a subset of 
the cohort—56,648 individuals with 10 or more years since their first 
mobile phone subscription—did not show an increased risk for brain and 
nervous system tumors.18 Further, these findings did not change for 
individuals in the cohort with 13 or more years since their first mobile 
phone subscription.19 Also, the CEFALO study—an international case-
control study that compared children aged 7 to 19 diagnosed with certain 
types of brain tumors, including brain cancers, to similar children who 
were not diagnosed with brain tumors—found no relationship between 
mobile phone use and risk for brain tumors.20 Findings from another 
study, which was conducted by NIH and examined trends in brain cancer 
incidence rates in the United States using national cancer registry data 
collected from 1992 to 2006, did not find an increase in new cases of 
brain cancer, despite a dramatic increase in mobile phone use during this 
time period.21

Limitations associated with epidemiological studies can make it difficult to 
draw definitive conclusions about whether adverse health effects are 
linked to RF energy exposure from mobile phone use. One such limitation 
is that it is difficult to measure and control for all variables that may affect 
results. For example, it can be difficult to accurately measure RF energy 
exposure from mobile phone use because humans are exposed to RF 
energy from many sources within their environments and mobile phone 
technology and user patterns frequently change. Also, epidemiological 
studies to date have been limited in their ability to provide information 
about possible effects of long-term RF energy exposure because the 

 

                                                                                                                     
17A “cohort” study is a study that follows a defined group of people—the cohort—over 
time. Outcomes of the people in subsets of the cohort are compared to examine if a 
particular intervention or factor is associated with a particular outcome. Cohort studies are 
sometimes called prospective studies, although they can be performed either 
retrospectively from historical records or prospectively. 
18Schüz, J., et al, “Cellular Telephone Use and Cancer Risk: Update of a Nationwide 
Danish Cohort,” Journal of the National Cancer Institute, 2006, 98(23):1707-1713. 
19Frei, P., et al, “Use of Mobile Phones and Risk of Brain Tumours: Update of Danish 
Cohort Study,” British Medicine Journal, 2011, 343: d6387.  
20Aydin, D., et al, “Mobile Phone Use and Brain Tumors in Children and Adolescents: A 
Multicenter Case-Control Study,” Journal of the National Cancer Institute, 2011, 103: 1-13. 
21Inskip, P.D., Hoover, R.N., Devesa, S.S., “Brain Cancer Incidence Trends In Relation To 
Cellular Telephone Use In the United States,” Neuro-Oncology, 2010, 12(11): 1147-1151. 
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prevalence of long-term mobile phone use is still relatively limited and 
some tumors, including some cancerous tumors, do not develop until 
many years after exposure. In addition, epidemiological studies, 
specifically cohort studies, are sometimes limited in their ability to provide 
information about increased risks for rare outcomes, such as certain 
types of brain tumors. To address challenges with assessing rare 
outcomes, case-control studies, which collect information about past 
mobile phone use among study participants, may be undertaken with 
large numbers of cases and controls. While these studies can potentially 
provide information on long-term use, and include enough cancer cases 
to examine whether this use is associated with rare diseases, collecting 
data in this way can introduce bias, such as recall bias, into study data 
and further limit findings. To mitigate this potential bias, some 
epidemiological studies, specifically cohort studies, follow large 
populations over time and collect data about mobile phone use before 
participants develop a certain outcome. In spite of these limitations, 
experts we spoke with told us that epidemiological studies are a key 
component of the body of research used for assessing the health effects 
of mobile phones. 

Studies we reviewed suggested and experts we interviewed stated that 
laboratory research has not demonstrated adverse human health effects 
from RF energy exposure from mobile phone use, but the research is not 
conclusive because findings from some studies have observed effects on 
test subjects. Some laboratory studies have examined whether RF 
energy has harmful effects by exposing samples of human and animal 
cells to RF energy over a range of dose rates, durations, and conditions 
to detect any changes in cellular structures and functions. For example, 
some studies have examined the effects of RF energy on 
deoxyribonucleic acid (DNA) in rodent and human cells. While some of 
these studies found that RF energy exposure damaged DNA,22

                                                                                                                     
22For example see Nikolova, T., et al, “Electromagnetic Fields Affect Transcript Levels of 
Apoptosis-Related Genes In Embryonic Stem Cell-Derived Neural Progenitor Cells,” The 
FASEB Journal, 2005, 12: 1686-1688 and Diem, E., et al, “Non-Thermal DNA Breakage 
by Mobile-Phone Radiation (1800 MHz) In Human Fibroblasts and In Transformed GFSH-
R17 Rat Granulosa Cells In Vitro,” Mutation Research, 2005, 583(2): 178-183. 

 others 

Laboratory Studies 
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failed to replicate such an effect using similar experimental conditions.23 
Other studies have exposed laboratory animals to RF energy, examined 
the animals for changes, and compared outcomes with a control group. 
For example, some studies have measured the behavior or cognitive 
functioning of rats to assess the neurological effects of RF energy.24 
According to some studies we reviewed, while some of these studies 
have observed changes in behavior and cognitive function, overall, these 
studies have not consistently found adverse effects from RF energy levels 
emitted from mobile phones. Laboratory studies also have exposed 
human volunteers to RF energy to investigate possible effects, such as 
effects on the neurological system or blood pressure. According to 
studies we reviewed, some studies on human volunteers have observed 
changes, such as changes in brain activity, but the implications of these 
physiological changes in relation to adverse effects on human health are 
unknown.25

Limitations associated with laboratory studies can make it difficult to draw 
conclusions about adverse human health effects from RF energy 
exposure from mobile phone use. For example, studies conducted on 
laboratory animals allow researchers to examine the effects of RF energy 
exposure on animal systems, but this type of research is limited because 
effects on laboratory animals may not be the same on humans. 
Additionally, studies on test subjects may observe biological or 
physiological changes, but in some circumstances it is unclear how or 
even if these changes affect human health. Further, to increase the 
strength of the evidence that observed changes in laboratory studies are 

 

                                                                                                                     
23For example see Speit, G., Schütz, P., Hoffmann, H., “Genotoxic Effects of Exposure To 
Radiofrequency Electromagnetic Fields (RF-EMF) In Cultured Mammalian Cells Are Not 
Independently Reproducible,” Mutation Research, 2007, 626(1-2): 42-47 and Hook, G.J., 
et al, “Measurement of DNA Damage and Apoptosis In Molt-4 Cells After In Vitro 
Exposure To Radiofrequency Radiation,” Radiation Research, 2004, 161(2):193-200.  
24For example see Kumlin T., et al, “Mobile Phone Radiation and the Developing Brain: 
Behavioral and Morphological Effects in Juvenile Rats,” Radiation Research, 2007, 
168(4): 471-479 and Nittby, H., et al, “Cognitive Impairment in Rats After Long-Term 
Exposure to GSM-900 Mobile Phone Radiation,” Bioelectromagnetics, 2008, 29(3): 219-
232. 
25For example see Volkow, N.D., et al, “Effects of Cell Phone Radiofrequency Signal 
Exposure on Brain Glucose Metabolism,” Journal of the American Medical Association, 
2011, 305(8): 808-813 and Regel, S.J., et al, “Pulsed Radio-Frequency Electromagnetic 
Fields: Dose-Dependent Effects on Sleep, the Sleep EEG and Cognitive Performance,” 
Journal of Sleep Research, 2007, 16: 253-258. 
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the effect of RF energy exposure, studies must be replicated and 
confirmed with additional research using different dose rates, durations, 
and conditions of RF energy while observing similar effects. To date, 
according to FDA officials and some experts we interviewed, only a few 
laboratory studies that have shown effects from RF energy have been 
replicated, and some replicated studies have not confirmed earlier results. 

Studies we reviewed and experts we interviewed identified key areas for 
additional epidemiological and laboratory studies, and according to 
experts, additional research may increase understanding of any possible 
effects. For example, additional epidemiological studies, particularly large 
long-term prospective cohort studies and case-control studies on children, 
could increase knowledge on potential risks of cancer from mobile phone 
use. Also, studies and experts identified several areas for additional 
laboratory studies. For example, additional studies on laboratory animals 
as well as human and animal cells examining the possible toxic or 
harmful effects of RF energy exposure could increase knowledge on 
potential biological and health effects of RF energy. Further, additional 
laboratory studies on human and animal cells to examine non-thermal 
effects of RF energy could increase knowledge of how, if at all, RF energy 
interacts with biological systems. However, some experts we spoke to 
noted that, absent clear evidence for adverse health effects, it is difficult 
to justify investing significant resources in research examining non-
thermal effects of RF energy from mobile phone use. Another area 
identified for additional laboratory research is studies on human 
volunteers examining the effect of changes in the neurological system, 
which could help determine if these possible observed changes in 
neurological functioning from RF energy are adverse effects. In addition 
to conducting additional research, experts we interviewed reported that 
the broader body of evidence on RF energy should be re-evaluated when 
findings from key studies become available, to determine whether 
additional research in certain areas is still warranted. 

 
Current research activities of federal agencies, international 
organizations, and the mobile phone industry include funding and 
supporting ongoing research on the health effects of RF energy exposure 
from mobile phones. NIH is the only federal agency we interviewed that is 
directly funding ongoing studies on health effects of RF energy from 
mobile phone use. NIH officials reported that the agency has provided 
about $35 million for research in this area from 2001 to 2011. (See table 1 
for more information on ongoing studies funded by NIH.) Although other 
federal agencies are not directly funding research in this area, some 

Areas for Additional Research 

Current Research 
Activities 
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agencies are providing support for ongoing studies. For example, FDA 
officials reported that FDA’s National Center for Toxicological Research, 
with funding provided by NIH as part of the National Toxicology Program, 
is conducting studies on rat and bovine brain cells to examine whether RF 
energy emitted from mobile phones is toxic.26

                                                                                                                     
26The National Toxicology Program is an interagency program that evaluates factors, such 
as RF energy, that could affect public health for the federal government. The three core 
federal agencies that make-up this program are NIH’s National Institute of Environmental 
Health Sciences, CDC’s National Institute for Occupational Safety and Health, and FDA’s 
National Center for Toxicological Research. The National Toxicology Program is 
conducting comprehensive carcinogenicity studies on laboratory animals. Collectively 
these studies will provide information about potential human health effects of RF energy 
exposure.  

 Also, CDC officials reported 
that the agency is collaborating with others to conduct ongoing studies in 
this area. For example, CDC officials reported that one of the agency’s 
staff is collaborating with researchers in seven countries to conduct 
additional analyses on data collected through the INTERPHONE study to 
determine whether occupational exposure to RF energy and chemicals 
was a risk factor for brain cancer. 
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Table 1: Ongoing NIH-Funded Studies on Health Effects of RF Energy Exposure from Mobile Phone Use 

Description 
NIH institute 
funding the study 

Total 
NIH funding  

Estimated year 
of completion 

Examining environmental and genetic factors for 
meningioma, a type of brain tumor, at research sites in 
five states  

National Cancer Institute $8,779,998 2012 

Evaluating brain cancer incidence trends in the United 
States using cancer registry data to determine if trends 
are consistent with reported epidemiological associations 
of mobile phone use and certain types of cancer 

National Cancer Institute Not applicablea Not applicablea 

Examining effects of mobile phones on brain glucose  National Institute on Alcohol 
Abuse and Alcoholism 

$595,700 2012 

Examining effects of exposure to mobile phones in 
childhood on the central nervous system using children in 
the Danish National Birth Cohortb 

National Institute of 
Environmental Health Sciences 

$423,500 2012 

Examining toxicology and carcinogenic effects of RF 
energy in laboratory animals as part of the National 
Toxicology Programc 

National Institute of 
Environmental Health Sciences 

$25,600,000 2015 

Source: GAO analysis of NIH information. 
aThe National Cancer Institute regularly monitors and evaluates the U.S. brain cancer incidence 
trends using Surveillance Epidemiology and End Result data. According to NIH officials, the National 
Cancer Institute does not separately track funding associated with performing this task. The most 
recent publication of data from this surveillance activity was published in 2012. See Little, M.P., et al, 
“Mobile Phone Use and Glioma Risk: Comparison of Epidemiological Study Results With Incident 
Trends In the United States,” British Medical Journal, 2012, 344: e1147. 
bThe Danish National Birth Cohort consists of over 100,000 Danish children who were born from 1996 
to 2002. Data on lifestyle factors, dietary habits, and environmental exposures have been collected 
on these children, and data on current mobile phone use by children have been collected since these 
children reached the age of seven. 
cThe National Toxicology Program is an interagency program that evaluates factors, such as RF 
energy, that could affect public health for the federal government. The three core federal agencies 
that make-up this program are NIH’s National Institute of Environmental Health Sciences, CDC’s 
National Institute for Occupational Safety and Health, and FDA’s National Center for Toxicological 
Research. The National Toxicology Program is conducting comprehensive carcinogenicity studies on 
laboratory animals. According to FDA officials, FDA is conducting one of these National Toxicology 
Program studies in its National Center for Toxicological Research laboratory. 
 

Federal agencies are also engaged in other activities to support research 
on the health effects of mobile phone use. For example, FDA collaborates 
with other organizations on research-related projects. According to FDA 
officials, the agency helped the World Health Organization develop its 
WHO Research Agenda for Radiofrequency Fields in 2001 and has 
provided comments to the World Health Organization on updates to this 
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research agenda.27

International organizations also support research on health effects of RF 
energy exposure from mobile phone use. Officials from IARC told us that 
the organization is currently supporting research activities for ongoing 
studies examining health effects of mobile phone use with respect to 
cancer. For example, IARC is involved in the identification of research 
sites for and implementation of the COSMOS study—a large 
international, prospective, cohort study that will follow individuals for 25 or 
more years to examine possible long-term health effects of using mobile 
phones, such as brain tumors, including cancers, and other health 
outcomes. IARC is also coordinating additional data analyses on 
previously published studies examining mobile phone health effects. For 
example, IARC is coordinating additional analyses of data collected for 
the INTERPHONE study. Additionally, the European Commission—the 
European Union’s executive body that represents the interest of Europe 
as a whole—is supporting research in this field. Under its research 
program—the Seventh Framework Programme—the European 
Commission has provided funds for the MOBI-KIDS study, an 
international case-control study examining the possible association 
between communication technology, including mobile phones and other 
environmental exposures, and the risk of brain tumors in people aged 10 
to 24 years. 

 Also, officials from federal agencies that have 
responsibility for different aspects of RF energy safety and work—CDC, 
EPA, FCC, FDA, NIH, the National Telecommunications and Information 
Administration, and OSHA—are members of the Radiofrequency 
Interagency Work Group, which works to share information on RF energy 
related projects at the staff level. According to FCC and FDA officials, this 
group periodically meets to discuss RF energy related issues, including 
recently published and ongoing research on the health effects of RF 
energy exposure. 

The mobile phone industry supports research by providing funding for 
studies. According to representatives from mobile phone manufacturers, 
service providers, and industry associations, most industry funding for 
scientific research is provided by the Mobile Manufacturers Forum—an 
international not-for-profit association that is largely comprised of wireless 

                                                                                                                     
27The World Health Organization most recently updated this research agenda in 2010. 
See The World Health Organization, WHO Research Agenda for Radiofrequency Fields, 
Geneva, Switzerland (2010). 
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device manufacturers. According to representatives from the Mobile 
Manufacturers Forum, the association has provided about $46 million for 
RF energy research since 2000 and is currently providing support for 
epidemiological and laboratory studies. Although representatives from all 
four mobile phone manufacturers that we interviewed reported that their 
companies support research through their industry associations, 
representatives from one manufacturer reported that it is also funding two 
studies examining the effects of RF energy emitted from mobile phones 
on human hands and the head. 

 
 

 

 

 

 

 

 

 
In 1996, FCC adopted the RF energy exposure limit for mobile phones of 
1.6 watts per kilogram, averaged over one gram of tissue, a 
measurement of the amount of RF energy absorbed into the body.28 FCC 
developed its limit based on input from federal health and safety agencies 
as well as the 1991 recommendation by the Institute of Electrical and 
Electronics Engineers (IEEE) that was subsequently approved and issued 
in 1992 by the American National Standards Institute (ANSI).29

                                                                                                                     
2861 Fed. Reg. 41017, August, 7, 1996. This measurement is called the specific 
absorption rate (SAR) and is the widely accepted measurement of RF energy absorbed 
into the body in watts per kilogram, averaged over an amount of tissue ranging from the 
entire body to one gram. 

 This 
recommended limit was based on evidence related to the thermal effects 

29See IEEE Std. C95.1-1991 and 47 CFR Sec. 2.1093(d)(2). 

FCC’s RF Energy 
Exposure Limit May 
Not Reflect Latest 
Evidence on Thermal 
Effects, and Mobile 
Phone Testing 
Requirements May 
Not Identify 
Maximum Exposure 

RF Energy Exposure Limit 
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of RF energy exposure30

In 2006, IEEE published its updated recommendation for an RF energy 
exposure limit of 2.0 watts per kilogram, averaged over 10 grams of 
tissue.

—the only proven health effects of RF energy 
exposure—and was set at a level well below the threshold for such 
effects. FCC noted that the limit provided a proper balance between 
protecting the public from exposure to potentially harmful RF energy and 
allowing industry to provide telecommunications services to the public in 
the most efficient and practical manner possible. 

31 This new recommended limit could allow for more RF energy 
exposure from mobile phone use, although actual exposure depends on a 
number of factors, including the operating power of the phone, how the 
phone is held during use, and where it is used in proximity to a mobile 
phone base station.32 According to IEEE, improved RF energy research 
and a better understanding of the thermal effects of RF energy exposure 
on animals and humans, as well as a review of the available scientific 
research, led to the change in recommended RF energy exposure limit. 
IEEE’s new recommended limit was harmonized with a 1998 
recommendation of the International Commission on Non-Ionizing 
Radiation Protection, which has been adopted by more than 40 countries, 
including the European Union countries.33

                                                                                                                     
30In scientific tests, animals had adverse behavioral effects once they absorbed enough 
RF energy to increase their body temperature by 1 degree Celsius. IEEE incorporated a 
safety factor into its standards for general human exposure by setting them at one-fiftieth 
the exposure shown to cause adverse effects in animals. Because this limit is based on 
whole-body exposure, it was further adjusted to account for the fact that mobile phones 
expose only a part of the body to RF energy. 

 Both of these 
recommendations call for an exposure limit of 2.0 watts per kilogram 
averaged over 10 grams of tissue, which according to IEEE represents a 
scientific consensus on RF energy exposure limits. 

31See IEEE Std. C95.1-2005. 
32The output power of a phone is variable, using the minimum necessary for successful 
communication, and at any time will be a function of distance to the nearest mobile phone 
antenna and the presence of obstructions. 
33See International Commission on Non-Ionizing Radiation Protection, Guidelines for 
Limiting Exposure to Time-Varying Electric, Magnetic, and Electromagnetic Fields (Up to 
300 GHz) (1998). The International Commission on Non-Ionizing Radiation Protection is 
an independent scientific organization that provides guidance and advice on the health 
hazards of non-ionizing radiation exposure. Its recommended exposure limit is for 
frequencies up to 10 gigahertz. The IEEE recommendation was made for frequencies 
between 100 kilohertz and 3 gigahertz. 



 
  
 
 
 

Page 18 GAO-12-771  Telecommunications 

According to senior FCC officials, the agency has not adopted any newer 
limit because federal health and safety agencies have not advised them 
to do so. FCC officials told us that they rely heavily on the guidance and 
recommendations of federal health and safety agencies when 
determining the appropriate RF energy exposure limit and that, to date, 
none of these agencies have advised FCC that its current RF energy limit 
needs to be revised. Officials from FDA and EPA told us that FCC has not 
formally asked either agency for an opinion on the RF energy limit. FDA 
officials noted, though, that if they had a concern with the current RF 
energy exposure limit, then they would bring it to the attention of FCC. 

Although federal guidance states that agencies should generally use 
consensus standards, FCC officials provided reasons why they did not 
have current plans to change the RF energy exposure limit. Office of 
Management and Budget Circular A-119 concerning federal use of 
technical standards states that federal agencies must use “consensus 
standards in lieu of government-unique standards,” except where 
inconsistent with law or otherwise impractical. FCC officials noted that no 
determination has been made that the new recommended RF energy 
exposure limit is inconsistent with law or impractical. FCC has recognized 
that research on RF energy exposure is ongoing and pledged to monitor 
the science to ensure that its guidelines continue to be appropriate.34 
FCC officials noted that an assessment of the current limit and the new 
recommended limit could be accomplished through a formal rulemaking 
process, which would include a solicitation of information and opinions 
from federal health and safety agencies.35

Stakeholders we spoke with varied on whether the current U.S. RF 
energy exposure limit should be changed to reflect the new 
recommended limit. For instance, a few experts and consumer groups we 
spoke with said FCC should not adopt the new recommended exposure 

 FCC could alternatively release 
a Notice of Inquiry to gather information on this issue without formally 
initiating rulemaking. 

                                                                                                                     
34In re Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation, 
11 FCC Rcd 15123, 15125 (1996). 
35FCC’s rulemaking process includes multiple steps as outlined by law, with several 
opportunities for public participation. FCC generally begins the process by releasing a 
Notice of Proposed Rulemaking and establishing a docket to gather information submitted 
by the public or developed within FCC to support the proposed rule. FCC analyzes 
information in the docket and drafts a final rule. 
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limit because of the relative uncertainty of scientific research on adverse 
health effects from mobile phone use. An official from one consumer 
group told us that adopting the 2.0 watts per kilogram exposure limit 
would be a step back, since it could allow users to be exposed to higher 
radiation levels. Conversely, some experts we spoke with maintained that 
both the 1.6- and 2.0-watts-per-kilogram limits protect users from the 
thermal effects of RF energy exposure—which the experts maintained are 
the only conclusively demonstrated effects of exposure—since a safety 
factor of fifty was applied to obtain the limits, meaning that the maximum 
permitted exposure is a fiftieth of what was determined to be the 
exposure at which potentially deleterious thermal effects are likely to 
occur. 

Nevertheless, by not formally reassessing its current RF energy exposure 
limit, FCC cannot ensure that it is using a limit that reflects the latest 
evidence on thermal effects from RF energy exposure, and may impose 
additional costs on manufacturers and limitations on mobile phone 
design. FCC’s current limit was established based on recommendations 
made more than 20 years ago. According to IEEE, the new 
recommended limit it developed is based on significantly improved RF 
research and therefore a better understanding of the thermal effects of 
RF energy exposure. Additionally, three of the four mobile phone 
manufacturers we spoke with favored harmonization of RF energy 
exposure limits, telling us that maintaining the separate standards can 
result in additional costs and may affect phone design in a way that could 
limit performance and functionality. According to some manufacturers we 
spoke with, many of their phones are sold in multiple countries. As a 
result, the manufacturers have to develop and test phones based on 
different exposure limits, which can require additional resources and slow 
the time it takes to get new phones into the market. Additionally, one 
manufacturer indicated that some features are not enabled on phones 
sold in the United States that are available in other countries to comply 
with FCC’s current limit. A reassessment by FCC would help it to 
determine if any changes to the limit are appropriate. 

 
FCC ensures compliance with its RF energy exposure limit by certifying 
all mobile phones sold in the United States. In its application for 
certification, manufacturers must provide evidence that their mobile 
phones meet FCC’s RF energy exposure limit. FCC has authorized 23 
TCBs in the United States and other countries to review applications that 
involve evaluation of RF exposure test data and issue certifications on 
behalf of the agency. TCBs are private organizations that have been 

Mobile Phone Certification 
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accredited to perform these functions.36 TCBs now perform the majority of 
mobile phone certifications, with FCC generally only handling the more 
complex certifications, such as mobile phones with multiple transmitters 
using third generation and fourth generation technology.37

Figure 2: U.S. Mobile Phone Certification Process 

 Figure 2 
illustrates the mobile phone certification process. 

Representatives from mobile phone manufacturers we spoke with were 
generally satisfied with how TCBs review and certify mobile phones, but 
noted that complex certifications handled by FCC can take a long time to 
process. For instance, since there are generally no established test 
procedures for new technologies, FCC must work with the manufacturer 
to develop appropriate procedures by which the agency can determine if 
the device meets the RF energy exposure limit. According to FCC, part of 
this review may result in changes to testing guidance. For example, 
representatives from one manufacturer told us that FCC may take many 
months to process an application for a newer product. FCC officials told 
us that over the last 10 years, the average time to review an application 

                                                                                                                     
36In 1999, FCC established a TCB program and requested that the National Institute of 
Standards and Technology accredit entities to perform TCB functions. The National 
Institute of Standards and Technology determined, in accordance with its procedures and 
in consultation with the FCC, that it would recognize qualified accreditation bodies to 
accredit TCBs. Subsequently, the National Institute of Standards and Technology 
approved ANSI in May 2000 and the American Association for Laboratory Accreditation in 
April 2007 as accreditation organizations for TCBs. These accreditation bodies assess 
new and current TCBs to ensure they comply with relevant requirements.   
37According to FCC, third and fourth generation mobile phone technologies allow 
consumers to access a variety of different services and functionalities, such as Web 
browsing, e-mail, access to application stores, video conference or chat, mapping and 
navigation systems, mobile commerce, and the downloading of content. 
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submitted directly to the agency has ranged from 45 to 60 days. 
Representatives from one TCB we spoke with noted that the TCB review 
can be as short as a week, though FCC does not collect data on how long 
it takes TCBs to process applications. 

 
To ensure that mobile phones comply with FCC’s RF energy exposure 
limit, manufacturers conduct tests at their own laboratories or have the 
testing conducted for them by private laboratories. Laboratories must 
follow standardized FCC testing procedures or work with FCC to develop 
acceptable alternatives in some complex cases. These procedures 
require that the SAR be measured to ensure the mobile phone’s 
compliance with the FCC exposure limit, which was designed to ensure 
that mobile phones do not expose the public to levels of RF energy that 
could be potentially harmful. FCC periodically updates the testing 
procedures as new mobile phone technology is introduced. A typical 
testing set-up is shown in figure 3. 

Mobile Phone Testing 
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Figure 3: Photographs of Mobile Phone Testing near the Body 

 
Note: To test mobile phones, a mold in the shape of an adult torso and head is filled with fluid mixture 
designed to simulate the electrical properties of human tissue. A phone is placed near the head or 
torso (the torso, or body, testing is illustrated above) and operated at maximum power. A probe 
attached to a computer-controlled mechanical arm is inserted into the mixture at various locations to 
measure SAR. This procedure is repeated for a number of closely specified phone positions and 
operating frequencies. To receive FCC certification, none of the SAR measurements can exceed 
FCC’s exposure limit of 1.6 watts per kilogram. 
 

FCC has implemented standardized testing procedures requiring mobile 
phones to be tested for compliance with the RF energy exposure limit 
when in use against the ear and against the body while in body-worn 
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accessories, such as holsters, but these requirements may not identify 
the maximum exposure under other conditions.38 The specific minimum 
separation distance from the body is determined by the manufacturer 
(never to exceed 2.5 centimeters), based on the way in which the mobile 
phone is designed to be used.39

FCC has not reassessed its testing requirements to ensure that testing 
identifies the maximum RF energy exposure for the other usage 
conditions a user could experience when mobile phones are in use 
without body-worn accessories or as advised by the manufacturer’s 
instructions, rather than the head. Although FCC officials said that they 
provide case-by-case guidance for many mobile phones operating with 
new technologies, they do not require testing of mobile phones when 
used without body-worn accessories unless such conditions are 
specifically identified by the manufacturer’s operating instructions. 
Representatives of some consumer groups we spoke with expressed 
concern about the exposure to RF energy that can come with such use. 
Officials from IEEE, though, told us that the average power and resultant 
radiation level of mobile phones while in use is very low, such that even 
when a mobile phone is used against the body it is unlikely that the RF 
energy exposure would exceed the FCC limit. Nevertheless, FCC has not 

 The results of these testing requirements 
are two different values: a maximum SAR value for the head and a 
maximum SAR value for the body. However, these testing procedures 
may not identify the maximum SAR for the body, since some consumers 
use mobile phones with only a slight distance, or no distance, between 
the device and the body, such as placing the phone in a pocket while 
using an ear piece. Using a mobile phone in this manner could result in 
RF energy exposure above the maximum body-worn SAR determined 
during testing, although that may not necessarily be in excess of the 
FCC’s limit. In such a case, exposure in excess of FCC’s limit could occur 
if the device were to transmit continuously and at maximum power. 

                                                                                                                     
38These procedures were based on IEEE Std. 1528-2003. Because mobile phones are 
not tested when in use directly against the body, FCC recommends that mobile phone 
user manuals note that a minimum separation distance must be maintained between the 
user’s body and the phone to comply with RF exposure limits. 
39FCC guidance states that mobile phone body-worn tests should be conducted with belt-
clips and holsters attached to the phone and positioned against the flat surface of the 
mold in normal use configurations. If the manufacturer does not supply these accessories, 
a predetermined distance from the back of the mobile device to the flat surface of the mold 
is recommended. 
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reassessed its testing requirements to ensure that mobile phones do not 
exceed the RF energy exposure limit in all possible usage conditions. 

Beyond the testing required for certification, FCC also ensures that 
mobile phones meet its RF energy exposure limit by reviewing 
information collected as part of routine surveillance of mobile phones on 
the market. FCC requires TCBs to carry out this post-market surveillance 
program, through which each TCB tests one percent of the mobile 
phones they have certified for RF energy exposure, to ensure that the 
phones continue to meet FCC’s RF energy exposure limit.40

 

 According to 
FCC, no mobile phone tested under this surveillance program has been 
found in violation of the RF energy exposure limit. 

 

 

 
 

 

 

 
Federal agencies provide information to the public on the health effects of 
mobile phone use and related issues primarily through their websites. 
This information includes summaries of research, and agencies’ 
conclusions about the health effects of mobile phone use, as well as 
suggestions for how mobile phone users can reduce their exposure to RF 
energy. Table 2 summarizes selected information on mobile phones and 
health provided by six federal agencies on their websites. 

 

                                                                                                                     
40Testing may be performed at either the TCB’s testing facilities or at a subcontracted test 
facility. 

Federal Agencies and 
Mobile Phone 
Industry Provide 
Information to the 
Public through 
Websites and User 
Manuals 

Information Provided by 
Federal Agencies 
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Table 2: Federal Agency Website Information on Mobile Phones and Health as of June 2012 

Types of information provided Agency 
What RF energy or radiation is CDC, EPA, FCC, FDA, NIH, OSHA 
Current mobile phone RF energy exposure limits CDC, FCC, OSHA 
How mobile phones are tested or certified FCC 
Thermal effects of RF energy exposure CDC, FCC, NIH, OSHA 
Non-thermal effects of RF energy exposure CDC, FCC, OSHA 
Health issues and research related to mobile phones CDC, FCC, FDA, NIH, OSHA 
Summaries or links to ongoing studies CDC, FDA, NIH  
Information on how to minimize or reduce RF energy exposure from mobile phone use CDC, EPA, FCC, FDA, NIH, OSHA 

Source: GAO analysis of federal agency websites. 

Note: Some federal agency websites include additional information on mobile phones and health 
beyond the major topics listed above. 
 

The types of information that federal agencies’ websites provide on 
mobile phone health effects and related issues vary, in part because of 
the agencies’ different missions, though the websites provide a broadly 
consistent message. For instance, NIH primarily provides information 
about the research on health effects of RF energy exposure from mobile 
phone use, while FCC provides information on how mobile phones are 
tested and certified. Nevertheless, the concluding statements about 
whether RF energy exposure from mobile phone use poses a risk to 
human health are generally consistent across selected federal agencies’ 
websites that we reviewed, though the specific wording of these 
concluding statements varies. 

Representatives from some consumer groups and experts we spoke with 
raised concerns that the information on federal agency websites about 
mobile phone health effects is not precautionary enough, among other 
things. In particular, these representatives and experts said that federal 
agencies should include stronger precautionary information about mobile 
phones because of the uncertain state of scientific research on mobile 
phone health effects as well as the fact that current testing requirements 
may not identify the maximum possible RF energy exposure. 
Representatives from one consumer group also said that federal agency 
websites should provide more consumer information, such as the impact 
of different mobile phone technologies on RF energy exposure. Officials 
from FCC and NIH maintained that the information on their websites 
reflects the latest scientific evidence and provides sufficient information 
for consumers concerned about potential health effects related to mobile 
phones. 
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Some consumer groups noted that they would like FCC to mention 
IARC’s recent classification of RF energy exposure as “possibly 
carcinogenic” on FCC’s website. FCC noted that it generally defers to the 
health and safety agencies for reporting on new research, though FCC’s 
website did include information on the recent INTERPHONE study when 
we reviewed the site in June 2012. FCC does provide links to CDC, EPA, 
FDA, and other websites, some of which have information about the 
IARC’s classification.41

Some local governments are taking steps to provide precautionary 
information to consumers. For example, the city of San Francisco has 
developed a Web page on mobile phone health issues, including steps to 
reduce RF energy exposure from mobile phone use, and has passed an 
ordinance requiring local mobile phone retailers to distribute a flyer on 
ways that consumers can reduce their exposure.

 FDA notes on its website that the IARC 
classification means there is limited evidence showing RF carcinogenicity 
in humans and insufficient evidence of carcinogenicity in experimental 
animals. 

42

 

 

The mobile phone industry provides information to consumers on the 
health effects of mobile phone use and related issues through user 
manuals and websites. The information provided in user manuals by 
manufacturers is voluntary, as there are no federal requirements that 
manufacturers provide any specific information to consumers about the 
health effects of mobile phone use.43

                                                                                                                     
41FCC’s links to the EPA and FDA websites were not functional when we reviewed them 
in April 2012. After we provided our draft report to FCC these links were fixed and were 
functional as of July 2012. 

 Most manuals we reviewed provide 
information about how the device was tested and certified, as well as the 
highest energy exposure measurement associated with the device. Some 
manufacturers also provide suggestions, often based on information from 
FDA, to consumers about how to minimize their exposure, among other 
things. 

42The ordinance has been challenged in federal court. The case is currently being 
considered by the U.S. Court of Appeals for the 9th Circuit. 
43FCC does require a statement that the mobile phone complies with the agency’s RF 
energy exposure limit, among other things. 47 CFR § 2.1077. 

Information Provided by 
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All manuals we reviewed, except one, include a statement that, when 
used on the body, as opposed to against the ear, a minimum distance 
between the body and the mobile phone should be maintained. These 
distances ranged from 1.5 to 2.5 centimeters. Since all mobile phones are 
tested for RF energy exposure compliance at a distance from the body, 
as discussed previously in this report, these instructions are consistent 
with how the devices were tested and certified by FCC. Some consumer 
groups and experts we spoke with noted that consumers could be 
unaware of these instructions if they do not read the entire user manual. 

 
FCC’s current RF energy exposure limit for mobile phones, established in 
1996, may not reflect the latest evidence on the thermal effects of RF 
energy exposure and may impose additional costs on manufacturers and 
limitations on mobile phone design. FCC regulates RF energy emitted 
from mobile phones and relies on federal health and safety agencies to 
help determine the appropriate RF energy exposure limit. However, FCC 
has not formally asked FDA or EPA for their assessment of the limit since 
1996, during which time there have been significant improvements in RF 
energy research and therefore a better understanding of the thermal 
effects of RF energy exposure. This evidence has led to a new RF energy 
exposure limit recommendation from international organizations. 
Additionally, maintaining the current U.S. limit may result in additional 
costs for manufacturers and impact phone design in a way that could limit 
performance and functionality. Reassessing its current RF energy 
exposure limit would ensure that FCC’s limit protects the public from 
exposure to RF energy while allowing industry to provide 
telecommunications services in the most efficient and practical manner 
possible. 

The current testing requirements for mobile phones may not identify the 
maximum RF energy exposure when tested against the body. FCC 
testing requirements state that mobile phone tests should be conducted 
with belt-clips and holsters attached to the phone or at a predetermined 
distance from the body. These requirements were developed by FCC to 
identify the maximum RF energy exposure a user could experience when 
using a mobile phone, to ensure that the mobile phone meets the 
agency’s RF energy exposure limit. This limit was designed to ensure that 
mobile phones do not expose the public to levels of RF energy that could 
be potentially harmful. By testing mobile phones only when at a distance 
from the body, FCC may not be identifying the maximum exposure, since 
some users may hold a mobile phone directly against the body while in 
use. Using a mobile phone in this manner could result in RF energy 

Conclusions 
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exposure above the maximum body-worn SAR determined during testing, 
although that may not necessarily be in excess of FCC’s limit. 
Reassessing its testing requirements would allow FCC to ensure that 
phones used by consumers in the United States do not result in RF 
energy exposure in excess of FCC’s limit. 

 
We recommend that the Chairman of the FCC take the following two 
actions: 

• Formally reassess the current RF energy exposure limit, including its 
effects on human health, the costs and benefits associated with 
keeping the current limit, and the opinions of relevant health and 
safety agencies, and change the limit if determined appropriate. 

• Reassess whether mobile phone testing requirements result in the 
identification of maximum RF energy exposure in likely usage 
configurations, particularly when mobile phones are held against the 
body, and update testing requirements as appropriate. 

 
We provided a draft of this report to the Department of Commerce, 
Department of Defense, Department of Health and Human Services, 
Department of Labor, EPA, and FCC for review and comment. FCC 
provided comments in a letter from the Chief, Office of Engineering and 
Technology. (See app. III.) In this letter, FCC noted that FCC's staff has 
independently arrived at the same conclusions about the RF exposure 
guidelines as GAO. FCC also noted that a draft Order and Further Notice 
of Proposed Rulemaking, along with a new Notice of Inquiry, which has 
been submitted by FCC staff to the Commission for their consideration, 
has the potential to address the recommendations made in this report. 
We agree that FCC’s planned actions may address our 
recommendations. However, since FCC has not yet initiated a review of 
the RF energy exposure limit or mobile phone testing requirements, our 
recommendations are still relevant. FCC and the Departments of 
Commerce, Defense, and Health and Human Services also provided 
technical comments, which were incorporated as appropriate. The 
Department of Labor and EPA did not provide comments on the draft. 

 
As agreed with your office, unless you publicly announce the contents of 
this report earlier, we plan no further distribution until 30 days from the 
report date. At that time, we will send copies of this report to the 
appropriate congressional committees, the Chairman of the FCC, the 
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Administrator of the EPA, as well as the Secretaries of the Departments 
of Commerce, Defense, Health and Human Services, and Labor. The 
report will also be available at no charge on GAO’s website at 
http://www.gao.gov. 

If you or your staff have any questions or would like to discuss this work, 
please contact Mark Goldstein at (202) 512-2834 or goldsteinm@gao.gov 
or Marcia Crosse at (202) 512-7114 or crossem@gao.gov. Contact points 
for our Offices of Congressional Relations and Public Affairs may be 
found on the last page of this report. Individuals making key contributions 
to this report are listed in appendix IV. 

Mark L. Goldstein 
Director, Physical Infrastructure 

 

Marcia Crosse 
Director, Health Care 

 

http://www.gao.gov/�
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To determine what is known about the human health effects of radio-
frequency (RF) energy exposure from mobile phone use, we reviewed 
selected studies including studies and reports that review and assess the 
scientific research, such as meta-analyses and government reports, as 
well as key individual epidemiological and laboratory studies.1 We 
identified 384 studies that examine the health effects of RF energy 
emitted from mobile phone use through literature searches and 
interviews. We conducted literature searches in six online databases with 
health and engineering content—Embase, Inspec, Medline, National 
Technical Information Service Bibliographic, SciSearch, and 
SocialSciSearch—containing peer-reviewed publications and government 
reports to identify studies published from January 2006 through 
September 2011 using health-, mobile phone-, and RF energy-related 
search terms. Additionally, we interviewed officials from federal agencies 
and representatives of academic institutions, consumer groups, and 
industry associations to identify studies published through December 
2011. To select studies for our review, we conducted a preliminary review 
of the 384 studies and included those that met the following criteria: (1) 
reviewed and assessed the scientific research in a systematic way, such 
as meta-analyses, and discussed their methods for identifying, selecting, 
and assessing the scientific research that were used to draw conclusions 
or (2) were key reports that identify areas for additional research in these 
fields, such as the 2008 National Research Council’s Identification of 
Research Needs Relating to Potential Biological or Adverse Health 
Effects of Wireless Communication.2

To collect information on the 38 selected studies, we developed a data 
collection instrument that contained 16 open- and closed-ended questions 
about the entity or entities that published and funded the study; the study 
methods, key findings, and limitations; and additional research needs. To 
apply this data collection instrument, one analyst reviewed each study 

 We selected 38 studies that met 
these criteria. (See app. II for a list of the 38 studies we reviewed.) 

                                                                                                                     
1Epidemiological studies investigate the association, if any, between health effects and 
the characteristics of people and their environment. Laboratory studies conducted on test 
subjects—including human volunteers, laboratory animals, biological tissue samples, or 
isolated cells—are used to determine a causal relationship between possible risk factors 
and human health, and the possible mechanisms through which that relationship occurs. 
2See National Research Council, Identification of Research Needs Relating to Potential 
Biological or Adverse Health Effects of Wireless Communication (Washington, D.C.: 
2008).  
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and recorded information in the data collection instrument. A second 
analyst then reviewed each completed data collection instrument to verify 
the accuracy of the information recorded. We summarized the findings 
and limitations of studies based on the completed data collection 
instruments, as well as areas for additional research identified in the 
studies. Additionally, we used this analysis to identify key, individual, 
epidemiological and laboratory studies. 

We also interviewed subject matter experts to determine what is known 
about the human health effects of RF energy exposure from mobile 
phone use. First, we identified 123 potential subject matter experts to 
interview through the following sources: (1) interviews with officials from 
federal agencies and representatives of academic institutions, consumer 
groups, and industry associations and (2) participant lists of recent expert 
panels and workgroups on this topic. These panels and workgroups 
included: 

• The National Research Council’s Committee on Identification of 
Research Needs Relating to Potential Biological or Adverse Health 
Effects of Wireless Communications Devices,3

• The International Agency for Research on Cancer’s (IARC) 
Monograph Working Group on RF electromagnetic fields,

 

4

• The INTERPHONE Study Group,
 

5

• The European Commission’s Scientific Committee on Emerging and 
Newly Identified Health Risks.

 and 

6

Second, we assigned each expert to one or more broad categories that 
captured his or her general area of expertise. Next, we e-mailed those 
experts who, based on our initial review, (1) were identified through at 

 

                                                                                                                     
3National Research Council, Identification of Research Needs Relating to Potential 
Biological or Adverse Health Effects of Wireless Communication (Washington, D.C.: 
2008).  
4Baan, R., et al, “Carcinogenicity of Radiofrequency Electromagnetic Fields,” Lancet 
Oncology, 2011, 12(7): 624-626. 
5The INTERPHONE study is a retrospective case-control study that examined effects of 
mobile phone use on certain types of brain cancers or tumors in more than 5,000 cases 
aged 30-59 years in 13 countries. See Cardis, E, et al, “Brain Tumor Risk in Relation to 
Mobile Telephone Use: Results of the INTERPHONE International Case-Control Study,” 
International Journal of Epidemiology, 2010, 39: 675-694. 
6European Commission, Health Effects of Exposure to EMF, 2009. 
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least one source and we had information on their general area of 
expertise or (2) were identified through at least two sources regardless of 
whether we had information on their general area of expertise. We 
received responses from 42 experts agreeing to help us with our study. 
Based on these responses, we selected a judgmental sample of 11 
experts who represented a range of expertise and professional 
backgrounds including public health and policy; biology and medicine; 
biostatistics; epidemiology; engineering, including bioelectrical 
engineering; and RF energy standards. (See table 3 for the list of 
individuals interviewed.) These experts were interviewed as individuals, 
not as representatives of any institution. Further, all of the experts 
completed a form stating that they had no conflicts of interest that would 
affect their ability to provide us with their perspectives on what is known 
about the human health effects of RF energy exposure from mobile 
phone use and related issues. 

Table 3: Subject Matter Experts Interviewed 

Name Title Institutiona 
Carl Blackman a founder and former President (1990-91) Bioelectromagnetics Society  
Linda Erdreich Senior Managing Scientist Center for Epidemiology and Computational Biology, 

Exponent 
Jukka Juutilainen Professor of Radiation Biology and Radiation 

Epidemiology 
Department of Environmental Science, University of Eastern 
Finland 

Leeka Kheifets Professor of Epidemiology  Department of Epidemiology, School of Public Health, 
University of California, Los Angeles 

Henry Lai Research Professor Department of Bioengineering, University of Washington 
James Lin Professor of Electrical Engineering, Bioengineering, 

Physiology, and Biophysics 
University of Illinois, Chicago 

David McCormick Senior Vice President and Director IIT Research Institute 
Martin Röösli Assistant Professor Unit for Environmental Exposures and Health, Swiss 

Tropical and Public Health Institute, Basel 
Siegal Sadetzki Head 

 
Associate Professor 

Cancer and Radiation Epidemiology Unit, The Gertner 
Institute, Chaim Sheba Medical Center, Israel 
Sackler School of Medicine, Tel-Aviv University, Israel 

Jonathan Samet Professor and Flora L. Thornton Chair Department of Preventive Medicine, Keck School of 
Medicine, University of Southern California 

Bernard Veyret Senior Scientist National Center for Scientific Research, Bordeaux 
University, France 

Source: GAO. 
aWe interviewed experts as individuals, not as representatives of any institution. We provide 
information on institutions to help readers identify experts. 



 
Appendix I: Scope and Methodology 
 
 
 

Page 33 GAO-12-771  Telecommunications 

To determine the current research activities of federal agencies and other 
organizations related to mobile phone use and health, we interviewed 
representatives from various agencies and organizations. We identified 
agencies and organizations by reviewing information on their websites on 
RF energy and conducting interviews with officials from federal agencies 
and representatives of organizations familiar with research on health 
effects of mobile phone use. To determine the current research activities 
of federal agencies related to mobile phone use and health, we 
interviewed officials from the Department of Defense; Department of 
Health and Human Services’ Centers for Disease Control and Prevention 
(CDC), Food and Drug Administration (FDA), and National Institutes of 
Health (NIH); Department of Labor’s Occupational Safety and Health 
Administration (OSHA); Environmental Protection Agency (EPA); and 
Federal Communications Commission (FCC). To determine the research 
activities of other organizations, we interviewed representatives from 
IARC, academic institutions, consumer groups, mobile phone industry 
associations, mobile phone manufacturers, and mobile phone providers. 

To determine how FCC set the RF energy exposure limit and ensures 
compliance with it, we reviewed and summarized FCC regulations and 
guidance as well as reports from international organizations that 
recommend RF energy exposure limits. We also reviewed and 
summarized FCC testing and certification regulations and guidance for 
mobile phones. We conducted interviews with officials from FCC and 
representatives from selected Telecommunication Certification Bodies 
(TCBs). We selected the four TCBs that approved the most mobile phone 
certification applications for fiscal years 2000-2011 according to FCC: 
PCTEST Engineering Laboratory, Inc.; ACB, Inc.; CETECOM ICT 
Services GmbH; and Timco Engineering, Inc. These four TCBs have 
approved 69 percent of all U.S. mobile phone applications since 2000. 
We interviewed representatives from National Institute of Standards and 
Technology, American National Standards Institute, and American 
Association for Laboratory Accreditation to discuss their role in 
accrediting entities as TCBs and monitoring the activities of current TCBs. 
We also conducted interviews with representatives of the mobile phone 
industry and consumer groups for their perspectives on RF energy 
exposure limits as well as the testing and certification of mobile phones. 
Representatives of the mobile phone industry we spoke with included 
industry associations (CTIA-The Wireless Association and Mobile 
Manufacturers Forum) as well as the top four mobile phone service 
providers (AT&T, Sprint, T-Mobile, and Verizon) that represent about 90 
percent of U.S. mobile phone service subscribers. We also spoke with 
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representatives from four mobile phone manufacturers that represent 
over 70 percent of the U.S. market (LG, Motorola, Nokia, and Samsung). 

To determine the actions federal agencies and the industry take to inform 
the public about issues related to mobile phone health effects, we 
reviewed the information on federal agency websites. We identified six 
federal agencies that have information about mobile phones and health-
related issues on their websites: CDC, EPA, FCC, FDA, NIH, and OSHA. 
We conducted interviews with officials from those federal agencies to 
learn how they developed and update their websites. We spoke with 
representatives of the mobile phone industry noted above and consumer 
groups to obtain perspectives on the strengths and limitations of federal 
agency public-information-sharing efforts. We also spoke with the 
representatives of the mobile phone industry about how and why 
manufacturers include warnings or specific usage guidelines in their user 
manuals. Finally, we reviewed the user manuals of selected mobile 
phones (see table 4) to identify the usage and health information being 
provided to consumers, including any instructions to hold the mobile 
phone away from the body during use. The specific mobile phone models 
were identified by the manufacturers we spoke with as their top selling 
models in 2011. 

Table 4: Mobile Phone User Manuals Reviewed 

Manufacturer Phone model 
Applea iPhone 4 
LG  Octane 

Optimus 
Motorola Bionic 

Razr 
Nokia 1616 

6350 
X2-01 

Samsung GoPhone 
Gusto 
TracFone 

Source: GAO. 
aWe included the Apple iPhone because of its prominence in the industry. Representatives from 
Apple declined to speak with us for this report. 
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opportunity to update.
Thanks, and Happy Holidays.
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Bowman, Joseph D. (CDC/NIOSH/DART) [mailto:jdb0@cdc.gov] 
Sent: Monday, November 20, 2017 11:52 AM
To: Ed Mantiply <Ed.Mantiply@fcc.gov>; Hallam, Christopher <Hallam.Christopher@epa.gov>
Cc: Whitcomb, Robert C. (CDC/ONDIEH/NCEH) <byw3@cdc.gov>; Beard, Brian B. (FDA/CDRH)
<Brian.Beard@fda.hhs.gov>; Bruce Romano <Bruce.Romano@fcc.gov>; Cou-Way Wang
<CWang@ntia.doc.gov>; Kassiday, Daniel F. H. (FDA/CDRH) <Daniel.Kassiday@fda.hhs.gov>; Jeffrey
Lodwick <lodwick.jeffrey@dol.gov>; Kwok Chan <Kwok.Chan@fcc.gov>; Linet, Martha (NIH/NCI) [E]
<linetm@exchange.nih.gov>; Martin Doczkat <Martin.Doczkat@fcc.gov>; Wyde, Michael
(NIH/NIEHS) [E] <wyde@niehs.nih.gov>; Choi, Simon T (FDA/CDRH) <Simon.Choi@fda.hhs.gov>; Fred
Matos <fmatos@ntia.doc.gov>; Ali, Syed F (FDA/NCTR) <Syed.Ali@fda.hhs.gov>
Subject: RE: RFIAWG charter
Hi Ed,
Thanks, Ed, for catching my error. I somehow attached the version of the file before I made the
change to the first paragraph.
The correct file is attached.
Joe

From: Ed Mantiply [mailto:Ed.Mantiply@fcc.gov] 
Sent: Thursday, November 16, 2017 4:26 PM
To: Bowman, Joseph D. (CDC/NIOSH/DART) <jdb0@cdc.gov>; Hallam, Christopher
<Hallam.Christopher@epa.gov>
Subject: RE: RFIAWG charter
Joe,
I didn’t see any change in the version you sent back. Do you mean that no change is necessary? Or
am I missing something.
Thanks,



Ed

From: Bowman, Joseph D. (CDC/NIOSH/DART) [mailto:jdb0@cdc.gov] 
Sent: Thursday, November 16, 2017 4:00 PM
To: Hallam, Christopher <Hallam.Christopher@epa.gov>
Subject: RE: RFIAWG charter
Hi Chris,
After a careful reading of the draft charter, I see my concerns are covered by sections that refer to
“non-ionizing radiation”.

Cheers,
Joseph D. Bowman, PhD
Research industrial hygienist
Engineering and Physical Hazards Branch
CDC/NIOSH (National Institute for Occupational Safety and Health)
4676 Columbia Parkway
Cincinnati, OH 45226
-----Original Appointment-----
From: Hallam, Christopher [mailto:Hallam.Christopher@epa.gov] 
Sent: Thursday, November 9, 2017 3:08 PM
To: Hallam, Christopher; Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way Wang; Dan Kassiday;
Jeffrey Lodwick; Kwok Chan; Martha Linet; Martin Doczkat; Michael Wyde; Simon Choi; Fred Matos;
Joseph D. Bowman (JBowman@cdc.gov); Syed Ali
Cc: Bowman, Joseph D. (CDC/NIOSH/DART); Ed Mantiply
Subject: RFIAWG Working Group Call
When: Thursday, November 16, 2017 2:00 PM-3:00 PM (UTC-05:00) Eastern Time (US & Canada).
Where: Teleconference

Good Afternoon, RFIAWG –
Scouring recent emails and discussions with responders dredged up the
following topics for today’s Agenda:

1. Final Draft version of Working Group Charter; updates the addition of CDC
to the WG (Chris Hallam, copy attached)

2. GLORE17 Meeting (Martin Doczkat)
3. Updates to EMF programs (Joe Bowman)
4. BioEM 2017 conference in Hangzhou, China (Ed Mantiply)
5. Recent Research (All)

Looking forward to discussing the above with everyone this afternoon; call-in
information is below:

I am proposing a Working Group call for Thursday, November 16th from 1400-
1530 EDT. I realize this may be somewhat short notice, but I would like to fit it
in prior to the GLORE meeting at the end of the month. If we cannot get good



attendance for the proposed date, then I will propose an alternate date during
the first two weeks of December. I would rather catch everyone sooner with
use-or-lose season coming up.
As we have not met for while I am sure there is much to discuss, so please send
me your agenda items.
Call-In Information:
Conf Line: 
Code: 
Mobile users: 
Thank you all for your attention and have a great day.
Chris Hallam
Health Physicist, US EPA
Center for Radiological Emergency Management
Office of Radiation and Indoor Air

hallam.christopher@epa.gov
www.epa.gov/radiation



From: Edwards, Jonathan
To: Veal, Lee; White, Rick
Subject: Fwd: The FCC"s RF exposure limits
Date: Wednesday, June 20, 2018 8:17:12 AM
Attachments: Final Letter to EPA (NOI).pdf

ATT00001.htm
20180619163154-997.pdf
ATT00002.htm

Please take a look and let me know your thoughts... thanks, Jon

Sent from my iPhone

Begin forwarded message:

From: Bruce Romano <Bruce.Romano@fcc.gov>
Date: June 19, 2018 at 4:37:18 PM EDT
To: "edwards.jonathan@epa.gov" <edwards.jonathan@epa.gov>
Subject: The FCC's RF exposure limits

Dear Mr. Edwards, I just recently learned that you have taken over for Michael Flynn.
As you might know, about three years ago the FCC adopted a Notice of Inquiry seeking
comment on the continued propriety of its RF exposure limits. In so doing, the FCC
acknowledged the expertise of other health and safety agencies and its reliance on
them for direction and advice. The Chief of our Office sent letters to EPA (and to FDA
and OSHA) seeking input (attached). The EPA submitted a pro-forma comment into the
record: https://ecfsapi.fcc.gov/file/7520941527.pdf. Subsequently, Michael Flynn
wrote a draft of a substantive response for EPA (attached), but that draft was not
finalized and submitted.
Since then staff has been working on this issue as research and input has continued,
and we are now in the process of finalizing rulemaking on a number of implementation
issues and are considering what action to take (or not) on the Notice of Inquiry. I would
like to fill you in more completely on the issue and on where we are – and provide any
additional insight that might be useful to you. I would also like to discuss the possibility
the EPA lending its signal expertise in this proceeding. Attached hereto is the draft of
the previous EPA letter, in case it is useful to you.
My direct contact information is below.
(To avoid any possible confusion - this note supplements the voice messages I have left
for you in recent days.)
Best regards,
Bruce Romano 
Assoc. Chief, Legal 
Office of Engineering and Technology 
Federal Communications Commission 
202-418-2124 
bruce.romano@fcc.gov
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Julius P. Knapp
Chief, Office of Engineering and Technology
Federal Communications Commission
Washington, DC 20554


Dear Mr. Knapp:


I am writing in response to your letter of February 4th inviting EPA comment on FCC's Notice of Inquiry as
to whether new information warrants reexamination of the FCC's exposure limits and policies for
regulated sources of radiofrequency (RF) emissions.


The current specific absorption rate (SAR) limit of 1.6 W/kg averaged over 1 gram of tissue volume ensures
minimal heating of tissue. Recommendations by the International Commission on Non-Ionizing Radiation
Protection (ICNIRP) and by the Institute of Electrical and Electronic Engineers (IEEE) allow for a slightly
relaxed limit of 2 W/kg averaged over a 10 gram tissue volume. While this limit would still prevent any
harmful heating effects, it would allow significantly higher exposure levels. At this point harmful non-
thermal biological effects from RF have not been demonstrated but they cannot be ruled out. Results from
a large multinational epidemiological study carried out under the auspices of the International Agency for
Research on Cancer (IARC) produced somewhat equivocal results as to whether or not cell phone usage
poses a risk for brain cancer. Based largely on these findings, IARC classified RF radiation as a "Possible
Human Carcinogen". It is our opinion that the FCC should not relax its current standard until this safety
issue is better resolved.


The FCC sets the whole-body SAR for the general public to be 0.08 W/kg, 20 times lower than the local
SAR. We would request that the FCC review advancements in the area of dosimetry to ensure that the
whole-body limit is fully consistent with the primary limit for the localized SAR (1.6 W/kg in 1 gram of
tissue) as well as with the external Maximum Permissible Exposure (MPE) limits.


Thank you for the opportunity to comment on the Notice of Inquiry. Please contact me if we can be of any
further assistance regarding possible health risks associated with RF exposures and proposed policies to
address these risks.


Sincerely,


Michael P. Flynn
Director, Office of Radiation and Indoor Air
U.S. Environmental Protection Agency
Washington, DC 20460











From: Martin Doczkat
To: Veal, Lee; Aspasia Paroutsas
Subject: RE: FCC press release on RF exposure item
Date: Friday, August 09, 2019 2:18:40 PM
Attachments: 13-84b.pdf

Hi Lee,
Our letter I mentioned on the call which was sent to EPA in 2015 is attached.
Thanks again,
Martin

From: Veal, Lee <Veal.Lee@epa.gov> 
Sent: Thursday, August 08, 2019 5:54 PM
To: Aspasia Paroutsas <Aspasia.Paroutsas@fcc.gov>
Cc: Martin Doczkat <Martin.Doczkat@fcc.gov>
Subject: RE: FCC press release on RF exposure item
Aspa,
Thank you for your call today and for making us aware of the pending action by FCC. I’m grateful for
the heads up and for a copy of your press statement.
While I don’t have the deliberative document, this looks pretty straight-forward. We’ll look toward
hearing how the Commission votes.
Lee
Lee Ann B. Veal
Director, Radiation Protection Division
Office of Radiation and Indoor Air
Office: 202-343-9448; 
www.epa.gov/radiation

From: Aspasia Paroutsas <Aspasia.Paroutsas@fcc.gov> 
Sent: Thursday, August 08, 2019 4:23 PM
To: Veal, Lee <Veal.Lee@epa.gov>
Cc: Martin Doczkat <Martin.Doczkat@fcc.gov>
Subject: FCC press release on RF exposure item
Lee:
Thank you for taking the time to talk to us about our RF exposure item. Per our conversation, I have
attached the press release that the FCC released today on the item that was circulated for a vote by
our Chairman. If you have any questions, please do not hesitate to contact me.
Kind regards,
Aspa Paroutsas
Chief of Staff/ Associate Chief
Office of Engineering and Technology
Federal Communications Commission
(202) 418-7285



From: Nesky, Anthony
To: Stevens, Katherine
Cc: Wieder, Jessica; Veal, Lee; White, Rick; Hallam, Christopher
Subject: RE: Follow-up on CPI Re: RF frequencies-RPD DDL: 01/12 morning--
Date: Thursday, January 11, 2018 5:32:12 PM
Importance: High

Dear Kati:
Here is our approved answer (with input from FCC), and a note to OAR Comms/Press Office.
Tony Nesky
202-343-9597

RPD APPROVED ANSWER
The Telecommunications Act of 1996 FCC directs the FCC to establish rules
regarding radiofrequency (RF) exposure. EPA does not have a funded mandate
for radiofrequency matters.
Members of the Radiofrequency Interagency Work Group (RFIAWG) meet to
stay current on the latest research/studies on RF/EMF. The RFIAWG is an
informal forum for exchange of information and the group does not meet to set,
or advise on, policy, rulemaking or guidance. No meeting minutes are kept. The
RFIAWG meets on an ad-hoc basis as topics of interest arise. The RFIAWG
meets sporadically; there is no set schedule.
While EPA staff initially convened the RFIAWG 22 years ago, there is no
specific chair of this informal group and any member can identify topics for
discussion or call for a meeting. EPA staff currently act as coordinator, which
primarily involves scheduling the meetings.
Staff from participating agencies (previously provided to you) participate based
on their interest and availability.
NOTE TO OAR COMMS/PRESS OFFICE
We do not recommend agreeing to an interview. As stated above, EPA does not
have a funded mandate in this area, and our role has been limited to
coordination.
From: Stevens, Katherine 
Sent: Wednesday, January 10, 2018 3:38 PM
To: Nesky, Anthony <Nesky.Tony@epa.gov>
Cc: Wieder, Jessica <Wieder.Jessica@epa.gov>
Subject: Follow-up on CPI Re: RF frequencies-RPD DDL: 01/12 morning
So this guy is back. DDL is Fri morning. Are we sending him back to FCC?
“My name is Ryan Barwick and I’m a reporter at the Center for Public Integrity. We spoke earlier last
month about a story I’m working on about radiofrequency standards and federal health agencies.
I originally asked for more information about the radiofrequency Interagency working group, which
is chaired by the EPA, and was directed to the FCC, who then directed me back to you.
Since then, I have spoken with multiple sources who have described the working group as “informal”
and “not nearly as active” as they previously were. I want to be as accurate as possible in my story

mailto:Nesky.Tony@epa.gov
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and would love to speak to an EPA representative who knows about the working group. My
questions primarily consist of how often the working group meets, if they take notes and meeting
minutes, and who is representing each agency at the meetings.”
Kati

From: Stevens, Katherine 
Sent: Wednesday, November 08, 2017 10:51 AM
To: Jones, Enesta <Jones.Enesta@epa.gov>
Cc: Nesky, Anthony <Nesky.Tony@epa.gov>
Subject: RE: ACTION: CPI Re: RF frequencies-RPD APPROVED ANSWER
Yes, defer to FCC. I think it would be best if he went through the press office there.
Thanks!
K
Kati Stevens
Public Affairs Specialist
Office of Air and Radiation
U.S. Environmental Protection Agency
Desk: (202)-564-3251

P
Please consider the environment before printing this e-mail

From: Jones, Enesta 
Sent: Wednesday, November 8, 2017 10:43 AM
To: Stevens, Katherine <stevens.katherine@epa.gov>
Cc: Nesky, Anthony <Nesky.Tony@epa.gov>
Subject: Re: ACTION: CPI Re: RF frequencies-RPD APPROVED ANSWER

He is back, requesting an interview. Should we defer to FCC? Do you have a
specific contact there?

Can I speak with whoever represents the EPA at these quarterly meetings?
Would that be possible?
Obviously, radiofrequency is such a broad topic but I’d like to know what
research is discussed and how these meetings influence the decisions made by
the each agency.

On Nov 7, 2017, at 5:23 PM, Stevens, Katherine <stevens.katherine@epa.gov> wrote:

Should have been spelled “led” – sorry I missed that. But to your point I think referring to us as the
“lead” agency might be overrepresenting our importance/power? It’s just a work group that makes
recommendations.
Anthony?
K
Kati Stevens
Public Affairs Specialist
Office of Air and Radiation
U.S. Environmental Protection Agency
Desk: (202)-564-3251

mailto:Jones.Enesta@epa.gov
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P
Please consider the environment before printing this e-mail

From: Jones, Enesta 
Sent: Tuesday, November 7, 2017 5:18 PM
To: Stevens, Katherine <stevens.katherine@epa.gov>
Subject: RE: ACTION: CPI Re: RF frequencies-RPD APPROVED ANSWER
We are the lead agency? Ummm, ok. Not approved to send yet.

mailto:stevens.katherine@epa.gov


From: Nesky, Anthony
To: Welderufael, Miriam
Cc: Veal, Lee; White, Rick; Wieder, Jessica; Hallam, Christopher
Subject: RE: MEDIA INQUIRY - Center for Public Integrity. RF exposure recommendations. DDL: 1/23/18--RPD APPROVED

ANSWER
Date: Tuesday, January 23, 2018 4:29:59 PM
Importance: High

Deadline: 1/23/18
Outlet: Center for Public Integrity
Reporter: Ryan Barwick
jrbarwick@publicintegrity.org
Has the FCC reached out to EPA for recommendations for updating their (FCC’s) RF exposure
guidelines?
RPD APPROVED ANSWER
In early 2015, the FCC invited the EPA to comment on a Notice of Inquiry. While an EPA staff scientist
had informal conversations with FCC technical staff about the Notice, the EPA did not comment.

From: Welderufael, Miriam 
Sent: Tuesday, January 23, 2018 10:07 AM
To: Nesky, Anthony <Nesky.Tony@epa.gov>; Wieder, Jessica <Wieder.Jessica@epa.gov>
Subject: FW: MEDIA INQUIRY - Center for Public Integrity. RF exposure recommendations. DDL:
1/23/18
Hi Tony and Jessica,
Is this something you can cover?
Thanks,
Miriam
Miriam Welderufael
Public Affairs Specialist
EPA Office of Air and Radiation
Desk: 202-564-1810

From: Lynn, Tricia 
Sent: Tuesday, January 23, 2018 9:41 AM
To: Welderufael, Miriam <welderufael.miriam@epa.gov>
Cc: Stevens, Katherine <stevens.katherine@epa.gov>
Subject: MEDIA INQUIRY - Center for Public Integrity. RF exposure recommendations. DDL: 1/23/18
Deadline: 1/23/18
Outlet: Center for Public Integrity
Reporter: Ryan Barwick
jrbarwick@publicintegrity.org
Has the FCC reached out to EPA for recommendations for updating their (FCC’s) RF exposure
guidelines?
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From: Nesky, Anthony
To: Welderufael, Miriam; Wieder, Jessica
Cc: Veal, Lee; White, Rick; Hallam, Christopher
Subject: RE: MEDIA INQUIRY - WSJ. Non-ionizing Radiation Research. DDL: 1/26 @ 3 PM--RPD APPROVED ANSWER
Date: Tuesday, January 23, 2018 4:33:31 PM
Importance: High

Deadline: 1/26/18 @ 3 PM
Outlet: Wall Street Journal
Reporter: Ryan Knutson
ryan.knutson@wsj.com
Context:
Reporter writes about telecommunications for WSJ and wants to fact check.
Reporter Questions:

1. His understanding is that EPA used to have a team of scientists focused on studying health
effects from non-ionizing radiation from sources like cell phones. But this team went away in
the 1990s, and now the EPA doesn't have a dedicated team of researchers studying actively
conducting research on this topic. Is that true?

2. Does EPA have a subject matter expert who monitors the ongoing research? If so, who is that
person and how do they keep track of the science?

RPD APPROVED ANSWER
Up through the 1990s, EPA did study non-ionizing radiation. The Telecommunications Act of 1996
directs the FCC to establish rules regarding radiofrequency (RF) exposure. EPA does not have a
funded mandate for radiofrequency matters.
EPA does not have a dedicated subject matter expert in radiofrequency exposure. EPA technical staff
participate in an informal forum with scientists from several Federal agencies that occasionally
meets to maintain awareness of research/studies on radiofrequency radiation/electromagnetic
fields. This informal forum does not advise on policy, rulemaking or guidance.

From: Welderufael, Miriam 
Sent: Tuesday, January 23, 2018 10:37 AM
To: Nesky, Anthony <Nesky.Tony@epa.gov>; Wieder, Jessica <Wieder.Jessica@epa.gov>
Subject: FW: MEDIA INQUIRY - WSJ. Non-ionizing Radiation Research. DDL: 1/26 @ 3 PM
Hi Tony and Jessica,
Below is another media inquiry. This one is for the Wall Street Journal. Let me know if you have any
questions.
Thanks,
Miriam
Miriam Welderufael
Public Affairs Specialist
EPA Office of Air and Radiation
Desk: 202-564-1810

From: Lynn, Tricia 
Sent: Monday, January 22, 2018 2:56 PM
To: Welderufael, Miriam <welderufael.miriam@epa.gov>
Cc: Stevens, Katherine <stevens.katherine@epa.gov>
Subject: MEDIA INQUIRY - WSJ. Non-ionizing Radiation Research. DDL: 1/26 @ 3 PM
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Hi Miriam. Sending this to you in Kati’s absence. Thanks! --Tricia
Deadline: 1/26/18 @ 3 PM
Outlet: Wall Street Journal
Reporter: Ryan Knutson
ryan.knutson@wsj.com
Context:
Reporter writes about telecommunications for WSJ and wants to fact check.
Reporter Questions:

1. His understanding is that EPA used to have a team of scientists focused on studying health
effects from non-ionizing radiation from sources like cell phones. But this team went away in
the 1990s, and now the EPA doesn't have a dedicated team of researchers studying actively
conducting research on this topic. Is that true?

2. Does EPA havea subject matter expert who monitors the ongoing research? If so, who is that
person and how do they keep track of the science?

mailto:ryan.knutson@wsj.com


From: Yale, Kenneth
To: Hallam, Christopher
Cc: Veal, Lee; Boyd, Mike
Subject: RE: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Date: Friday, September 06, 2019 1:53:00 PM

Thanks for putting this together so quickly on short notice!!
Ken
(W) 202-566-2972

Yale.Kenneth@epa.gov

From: Hallam, Christopher <Hallam.Christopher@epa.gov> 
Sent: Friday, September 06, 2019 1:52 PM
To: Boyd, Mike <Boyd.Mike@epa.gov>
Cc: Yale, Kenneth <yale.kenneth@epa.gov>; Veal, Lee <Veal.Lee@epa.gov>
Subject: RE: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation

Mike –
Please see email string below. Draft response attached for your consideration.
Please adjust as you see fit.
Per Lee’s email, recommend a response to Mr. Vila with Cc’s to Robert Landolfi
and Dave Rowson. You can include me on the Cc if you want or just send to me
after so I have a record of what went out. Call if you have any questions/wish to
discuss.
Thank you for your attention and have a great day!
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Veal, Lee <Veal.Lee@epa.gov> 
Sent: Friday, September 06, 2019 12:18 PM
To: Hallam, Christopher <Hallam.Christopher@epa.gov>; Yale, Kenneth <yale.kenneth@epa.gov>
Cc: Boyd, Mike <Boyd.Mike@epa.gov>
Subject: RE: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Chris,
You have good judgment.
I feel certain that guide was not completed and distributed. The response should go back through
Mike Boyd, thank you for that recommendation.
Lee
Lee Ann B. Veal
Director, Radiation Protection Division
Office of Radiation and Indoor Air



Office: 202-343-9448; 
www.epa.gov/radiation

From: Hallam, Christopher <Hallam.Christopher@epa.gov> 
Sent: Friday, September 06, 2019 12:12 PM
To: Veal, Lee <Veal.Lee@epa.gov>; Yale, Kenneth <yale.kenneth@epa.gov>
Cc: Boyd, Mike <Boyd.Mike@epa.gov>
Subject: RE: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation

Lee / Ken –
To my knowledge this guidance was never issued. The date of the letter is
approximately 3 months prior to our being defunded for “EMF activities” in a
Senate committee (Report 104-140).
I can craft the response, but should it go through Mike Boyd?
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Veal, Lee <Veal.Lee@epa.gov> 
Sent: Friday, September 06, 2019 11:00 AM
To: Yale, Kenneth <yale.kenneth@epa.gov>; Hallam, Christopher <Hallam.Christopher@epa.gov>
Subject: RE: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
HI Chris,
A response back to the original Ireland EPA contact with a copy to Rob Landolfi and Dave Rowson is
best.
I think that the guy from Ireland is familiar with Travato’s old letter on this topic. We’ve not issued
that RF guidance I don’t believe, so maybe information on where to find US standards would be a
good idea.
Lee
Lee Ann B. Veal
Director, Radiation Protection Division
Office of Radiation and Indoor Air
Office: 202-343-9448; 
www.epa.gov/radiation

From: Yale, Kenneth <yale.kenneth@epa.gov> 
Sent: Friday, September 06, 2019 10:45 AM
To: Hallam, Christopher <Hallam.Christopher@epa.gov>
Cc: Veal, Lee <Veal.Lee@epa.gov>
Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Hi Chris,
I’m sure you need a little break from INSP work and Lee would appreciate your feedback on this
today, if possible.
Thanks!



Ken
(W) 202-566-2972

Yale.Kenneth@epa.gov

From: Veal, Lee <Veal.Lee@epa.gov> 
Sent: Friday, September 06, 2019 10:37 AM
To: Yale, Kenneth <yale.kenneth@epa.gov>
Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
HI Ken,
Is Chris Hallam working today? I’d like to get this to him for a response.
Lee
Lee Ann B. Veal
Director, Radiation Protection Division
Office of Radiation and Indoor Air
Office: 202-343-9448; 
www.epa.gov/radiation

From: Rowson, David <Rowson.David@epa.gov> 
Sent: Friday, September 06, 2019 9:46 AM
To: Veal, Lee <Veal.Lee@epa.gov>; White, Rick <White.Rick@epa.gov>
Cc: Landolfi, Robert <Landolfi.Robert@epa.gov>
Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Hi Lee and Rick,
Please see the email below which came in to one of our colleagues in OAP, Rob Landolfi, with a
request from EPA Ireland for information about EPA EMF guidelines. I told Rob I would forward the
incoming to you for your consideration and reply.
Rob, please let Lee and Rick know if you would like to be kept in the loop.
Dave
David Rowson, Director
Indoor Environments Division
US Environmental Protection Agency
202-343-9449

From: Landolfi, Robert <Landolfi.Robert@epa.gov> 
Sent: Friday, September 06, 2019 9:30 AM
To: Rowson, David <Rowson.David@epa.gov>
Subject: FW: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Hi David-
Here is the contact from EPA Ireland. I don’t know if we ever released EMF guidelines back in the 90s, but that
appears to be what he’s looking for.
Good to meet you, and thanks for your help!
Rob

From: Javier Vila <J.Vila@epa.ie> 
Sent: Friday, September 06, 2019 7:31 AM
To: Landolfi, Robert <Landolfi.Robert@epa.gov>
Subject: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation



Dear Robert
I am a scientist working on EMF & health at the Environmental Protection Agency (EPA) in Ireland.
I obtained your email address from the list of participants to the recent WHO EMF Project meeting
in Geneva, which I also attended.
I am part of a small team recently created within the EPA Ireland to provide advice to the public and
the Irish Government regarding public exposure to EMF. In this regard, we need to inform the Irish
Government in relation to the adoption of standards for public exposure to EMF.
I am aware of the extensive work that the US EPA did on EMF for over 30 years up to when funding
was reduced I believe in 1996.
However, only recently I learned (see attachment) that the US EPA was preparing RF guidelines to
limit public exposure, which I believe were never released/approved.
I haven’t been successful trying to obtain a copy of this document on your website. I am therefore
writing to you to kindly ask you to send me a copy of these RF Guidelines (the most updated/final
document, if possible). I believe that they would be very informative for us, particularly with regard
to developing standards which protect the public from potential long-term, low-level (non-thermal)
effects of RF EMF exposure.
Thank you so much for your help in advance.
Best wishes,
Javier
P.S.: I tried contacting Norbert Hankin and Edwin Mantiply who I believe were invoked in preparing
this document at the time but it seems they no longer work at the US EPA.
Javier Vila, PhD
Scientific Officer, Radiation Protection & Business Support Unit
Office of Radiation Protection & Environmental Monitoring
McCumiskey House, Office G36
Richview, Clonskeagh
Dublin 14, D14 YR62
Dublin, Ireland
Phone (Direct): +353 1 2680121
Web:www.epa.ie/radiation/emf
Email:j.vila@epa.ie
EPA Logo

Before printing, think about the environment. Smaoinigh ar an dtimpeallacht sula bpriontáileann tú
an e-phost seo.



From: Javier Vila
To: Veal, Lee
Cc: Landolfi, Robert; Rowson, David; White, Rick
Subject: RE: Response: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Date: Monday, September 09, 2019 5:45:49 AM

Dear Lee,
Thank you so much for your detailed response. I was already aware of the responsibilities that FCC,
FDA and OSHA/NIOSH have on EMF but thank you anyway for the links provided.
Regarding the RF EMF guidelines developed by the US EPA, I think it is a pity that the draft report is
not publicly available for consultation (i.e. no cite or quote). I am sure that many EMF scientists
would find it very helpful and, given the significant effort put at the time on developing this
document, it could also serve as an acknowledgment to the work performed and the authors
involved.
Thank you again for your help.
Best regards,
Javier

From: Veal, Lee <Veal.Lee@epa.gov> 
Sent: Friday 6 September 2019 19:33
To: Javier Vila <J.Vila@epa.ie>
Cc: Landolfi, Robert <Landolfi.Robert@epa.gov>; Rowson, David <Rowson.David@epa.gov>; White,
Rick <White.Rick@epa.gov>
Subject: Response: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Dear Javier,
I received a copy of your message from my colleague and I’d like to respond. The US EPA did not
finalize the guidelines for limiting public exposure to radiofrequency radiation referenced in the
supplied letter. As the June 19, 1995, letter indicates, the US EPA was still in the process of
developing the guidelines in mid-1995, but that effort was never completed, and the guidelines were
not published.
We regret that we cannot be of direct assistance on your inquiry, however, you may find the
following helpful. There are other Federal agencies that have legislative and executive
responsibilities on the topic of radiofrequency radiation, such as:
- Federal Communications Commission (FCC), who is required by the National Environmental Policy
Act of 1969 (and other requirements) to evaluate the effect of emissions from FCC-regulated
transmitters on the quality of the human environment. (See: https://www.fcc.gov/general/radio-
frequency-safety-0)
- US Food and Drug Administration (FDA) who regulates radiation-emitting products used for both
medical and non-medical applications, under the authorities of the Electronic Product Radiation
Control provisions and the Medical Device Amendments of 1976 to the Food, Drug, and Cosmetic
Act. (See: https://www.fda.gov/radiation-emitting-products/fda-radiological-health-program)
- Occupational Safety and Health Administration (OSHA), which establishes standards for non-
ionizing radiation in General Industry (29 CFR 1910) and the Construction Industry (29 CFR 1926)
(See: https://www.osha.gov/SLTC/radiofrequencyradiation/standards.html)
In turn, these agencies may use the recommendations of other organizations such as:
- American National Standards Institute (See: https://www.ansi.org/)
- Institute of Electrical and Electronics Engineers, Inc. (See: https://www.ieee.org)



- National Council on Radiation Protection and Measurements (See: https://ncrponline.org)
We hope the above information is helpful to you.
Lee
Lee Ann B. Veal
Director, Radiation Protection Division
Office of Radiation and Indoor Air
Office: 202-343-9448; 
www.epa.gov/radiation

From: Javier Vila <J.Vila@epa.ie> 
Sent: Friday, September 06, 2019 7:31 AM
To: Landolfi, Robert <Landolfi.Robert@epa.gov>
Subject: Request about US EPA Guidelines for Limiting Public Exposure to RF Radiation
Dear Robert
I am a scientist working on EMF & health at the Environmental Protection Agency (EPA) in Ireland.
I obtained your email address from the list of participants to the recent WHO EMF Project meeting
in Geneva, which I also attended.
I am part of a small team recently created within the EPA Ireland to provide advice to the public and
the Irish Government regarding public exposure to EMF. In this regard, we need to inform the Irish
Government in relation to the adoption of standards for public exposure to EMF.
I am aware of the extensive work that the US EPA did on EMF for over 30 years up to when funding
was reduced I believe in 1996.
However, only recently I learned (see attachment) that the US EPA was preparing RF guidelines to
limit public exposure, which I believe were never released/approved.
I haven’t been successful trying to obtain a copy of this document on your website. I am therefore
writing to you to kindly ask you to send me a copy of these RF Guidelines (the most updated/final
document, if possible). I believe that they would be very informative for us, particularly with regard
to developing standards which protect the public from potential long-term, low-level (non-thermal)
effects of RF EMF exposure.
Thank you so much for your help in advance.
Best wishes,
Javier
P.S.: I tried contacting Norbert Hankin and Edwin Mantiply who I believe were invoked in preparing
this document at the time but it seems they no longer work at the US EPA.
Javier Vila, PhD
Scientific Officer, Radiation Protection & Business Support Unit
Office of Radiation Protection & Environmental Monitoring
McCumiskey House, Office G36
Richview, Clonskeagh
Dublin 14, D14 YR62
Dublin, Ireland
Phone (Direct): +353 1 2680121
Web:www.epa.ie/radiation/emf
Email:j.vila@epa.ie





From: Hallam, Christopher
To: "Whitcomb, Robert C. (CDC/ONDIEH/NCEH)"; "Beard, Brian B. (FDA/CDRH)"; "Bruce Romano"; "Cou-Way Wang";

"Kassiday, Daniel F. H. (FDA/CDRH)"; "Ed Mantiply"; "Fred Matos"; "Jeffrey Lodwick"; "Bowman, Joseph D.
(CDC/NIOSH/DART)"; "Kwok Chan"; "Linet, Martha (NIH/NCI) [E]"; "Martin Doczkat"; "Wyde, Michael (NIH/NIEHS)
[E]"; "Choi, Simon T (FDA/CDRH)"; "Ali, Syed F (FDA/NCTR)"

Cc: Ansari, Armin (CDC/DDNID/NCEH/DEHSP); Salame-Alfie, Adela (CDC/DDNID/NCEH/DEHSP)
Subject: RE: RFIAWG Call
Date: Thursday, February 15, 2018 3:45:00 PM

https://ntp.niehs.nih.gov/about/org/sep/trpanel/meetings/index.html
Above web page includes link to the web cast.
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Hallam, Christopher 
Sent: Thursday, February 15, 2018 3:44 PM
To: 'Whitcomb, Robert C. (CDC/ONDIEH/NCEH)' <byw3@cdc.gov>; Beard, Brian B. (FDA/CDRH)
<Brian.Beard@fda.hhs.gov>; Bruce Romano <Bruce.Romano@fcc.gov>; Cou-Way Wang
<CWang@ntia.doc.gov>; Kassiday, Daniel F. H. (FDA/CDRH) <Daniel.Kassiday@fda.hhs.gov>; Ed Mantiply
<Ed.Mantiply@fcc.gov>; Fred Matos <fmatos@ntia.doc.gov>; Jeffrey Lodwick
<lodwick.jeffrey@dol.gov>; Bowman, Joseph D. (CDC/NIOSH/DART) <jdb0@cdc.gov>; Kwok Chan
<Kwok.Chan@fcc.gov>; Linet, Martha (NIH/NCI) [E] <linetm@exchange.nih.gov>; Martin Doczkat
<Martin.Doczkat@fcc.gov>; Wyde, Michael (NIH/NIEHS) [E] <wyde@niehs.nih.gov>; Choi, Simon T
(FDA/CDRH) <Simon.Choi@fda.hhs.gov>; Ali, Syed F (FDA/NCTR) <Syed.Ali@fda.hhs.gov>
Cc: Ansari, Armin (CDC/ONDIEH/NCEH) <asa4@cdc.gov>; Salame-Alfie, Adela (CDC/ONDIEH/NCEH)
<yta1@cdc.gov>
Subject: RE: RFIAWG Call

March meeting agenda attached
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Whitcomb, Robert C. (CDC/ONDIEH/NCEH) [mailto:byw3@cdc.gov] 
Sent: Thursday, February 15, 2018 3:00 PM
To: Hallam, Christopher <Hallam.Christopher@epa.gov>; Beard, Brian B. (FDA/CDRH)
<Brian.Beard@fda.hhs.gov>; Bruce Romano <Bruce.Romano@fcc.gov>; Cou-Way Wang
<CWang@ntia.doc.gov>; Kassiday, Daniel F. H. (FDA/CDRH) <Daniel.Kassiday@fda.hhs.gov>; Ed Mantiply
<Ed.Mantiply@fcc.gov>; Fred Matos <fmatos@ntia.doc.gov>; Jeffrey Lodwick
<lodwick.jeffrey@dol.gov>; Bowman, Joseph D. (CDC/NIOSH/DART) <jdb0@cdc.gov>; Kwok Chan
<Kwok.Chan@fcc.gov>; Linet, Martha (NIH/NCI) [E] <linetm@exchange.nih.gov>; Martin Doczkat
<Martin.Doczkat@fcc.gov>; Wyde, Michael (NIH/NIEHS) [E] <wyde@niehs.nih.gov>; Choi, Simon T
(FDA/CDRH) <Simon.Choi@fda.hhs.gov>; Ali, Syed F (FDA/NCTR) <Syed.Ali@fda.hhs.gov>
Cc: Ansari, Armin (CDC/ONDIEH/NCEH) <asa4@cdc.gov>; Salame-Alfie, Adela (CDC/ONDIEH/NCEH)
<yta1@cdc.gov>



Subject: RE: RFIAWG Call
As requested, here is information about our reorganization:
Federal Register notice: https://www.gpo.gov/fdsys/pkg/FR-2018-02-13/pdf/2018-02821.pdf?
utm_campaign=subscription%20mailing%20list&utm_source=federalregister.gov&utm_medium=emailb
New Division Orgchart showing Branch structure:

New Division Orgchart:



Robert C. Whitcomb, Jr., Ph.D., CHP
Acting Chief, Emergency Management, Radiation and Chemical Branch
Division of Environmental Health Science and Practice
National Center for Environmental Health
Centers for Disease Control & Prevention
4770 Buford Highway, NE (MS-F59)
Atlanta, GA 30341-3717

-----Original Appointment-----
From: Hallam, Christopher [mailto:Hallam.Christopher@epa.gov] 
Sent: Friday, December 08, 2017 3:52 PM
To: Hallam, Christopher; Whitcomb, Robert C. (CDC/ONDIEH/NCEH); Beard, Brian B. (FDA/CDRH); Bruce
Romano; Cou-Way Wang; Kassiday, Daniel F. H. (FDA/CDRH); Ed Mantiply; Fred Matos; Jeffrey Lodwick;
Bowman, Joseph D. (CDC/NIOSH/DART); Kwok Chan; Linet, Martha (NIH/NCI) [E]; Martin Doczkat; Wyde,
Michael (NIH/NIEHS) [E]; Choi, Simon T (FDA/CDRH); Ali, Syed F (FDA/NCTR)
Subject: RFIAWG Call
When: Thursday, February 15, 2018 2:30 PM-4:00 PM (UTC-05:00) Eastern Time (US & Canada).
Where: Teleconference

Good Afternoon, RFIAWG –
Today’s call from 1430-1600 EDT will have new call-in information:
Conference phone number: 
Conference 
One Touch dialing for Mobile Users: 



Agenda (so far):
1. NTP Draft Conclusions
2. Other recent research
Thank you all for your attention and I look forward to our call this afternoon.
Chris Hallam
Health Physicist, US EPA
Center for Radiological Emergency Management
Office of Radiation and Indoor Air

hallam.christopher@epa.gov
www.epa.gov/radiation



From: Hallam, Christopher
To: "Ed Mantiply"; Ansari, Armin (CDC/DDNID/NCEH/DEHSP); "Bob Whitcomb"; "Brian Beard"; "Bruce Romano";

"Cou-Way Wang"; "Dan Kassiday"; "Fred Matos"; "Jeffrey Lodwick"; "Joseph D. Bowman (JBowman@cdc.gov)";
"Kwok Chan"; "Martha Linet"; "Martin Doczkat"; "Michael Wyde"; Salame-Alfie, Adela
(CDC/DDNID/NCEH/DEHSP); "Simon Choi"; "Syed Ali"

Cc: "Bowman, Joseph D. (CDC/NIOSH/DART)"
Subject: RE: RFIAWG Conference Call
Date: Wednesday, July 11, 2018 4:02:00 PM

Will do. Nice reading for my 2.5 hr commute…
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

From: Ed Mantiply [mailto:Ed.Mantiply@fcc.gov] 
Sent: Wednesday, July 11, 2018 3:30 PM
To: Hallam, Christopher <Hallam.Christopher@epa.gov>; Ansari, Armin (CDC/ONDIEH/NCEH)
<asa4@cdc.gov>; Bob Whitcomb <byw3@cdc.gov>; Brian Beard <brian.beard@fda.hhs.gov>; Bruce
Romano <Bruce.Romano@fcc.gov>; Cou-Way Wang <CWang@ntia.doc.gov>; Dan Kassiday
<Daniel.Kassiday@fda.hhs.gov>; Fred Matos <fmatos@ntia.doc.gov>; Jeffrey Lodwick
<lodwick.jeffrey@dol.gov>; Joseph D. Bowman (JBowman@cdc.gov) <JBowman@cdc.gov>; Kwok
Chan <Kwok.Chan@fcc.gov>; Martha Linet <linetm@exchange.nih.gov>; Martin Doczkat
<Martin.Doczkat@fcc.gov>; Michael Wyde <wyde@niehs.nih.gov>; Salame-Alfie, Adela
(CDC/ONDIEH/NCEH) <yta1@cdc.gov>; Simon Choi <simon.choi@fda.hhs.gov>; Syed Ali
<syed.ali@fda.hhs.gov>
Cc: Bowman, Joseph D. (CDC/NIOSH/DART) <jdb0@cdc.gov>
Subject: RE: RFIAWG Conference Call
Please add to agenda:
ICNIRP Public Consultation
The ICNIRP documents released today are attached, a main document and two appendices.
Ed Mantiply
FCC

From: Hallam, Christopher [mailto:Hallam.Christopher@epa.gov] 
Sent: Wednesday, July 11, 2018 2:52 PM
To: Ansari, Armin (CDC/ONDIEH/NCEH) <asa4@cdc.gov>; Bob Whitcomb <byw3@cdc.gov>; Brian
Beard <brian.beard@fda.hhs.gov>; Bruce Romano <Bruce.Romano@fcc.gov>; Cou-Way Wang
<CWang@ntia.doc.gov>; Dan Kassiday <Daniel.Kassiday@fda.hhs.gov>; Ed Mantiply
<Ed.Mantiply@fcc.gov>; Fred Matos <fmatos@ntia.doc.gov>; Jeffrey Lodwick
<lodwick.jeffrey@dol.gov>; Joseph D. Bowman (JBowman@cdc.gov) <JBowman@cdc.gov>; Kwok
Chan <Kwok.Chan@fcc.gov>; Martha Linet <linetm@exchange.nih.gov>; Martin Doczkat
<Martin.Doczkat@fcc.gov>; Michael Wyde <wyde@niehs.nih.gov>; Salame-Alfie, Adela
(CDC/ONDIEH/NCEH) <yta1@cdc.gov>; Simon Choi <simon.choi@fda.hhs.gov>; Syed Ali
<syed.ali@fda.hhs.gov>
Cc: Bowman, Joseph D. (CDC/NIOSH/DART) <jdb0@cdc.gov>
Subject: RE: RFIAWG Conference Call



Just a quick reminder for our call tomorrow afternoon. Agenda (so far):
1. NTP study results
2. Other recent research
Please let me know if you have any additional items you wish to add to the list.
Thank you for your attention and have a great day.
Chris Hallam
Health Physicist
US Environmental Protection Agency
Center for Radiological Emergency Management

-----Original Appointment-----
From: Hallam, Christopher 
Sent: Thursday, June 28, 2018 10:49 AM
To: Ansari, Armin (CDC/ONDIEH/NCEH); Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way
Wang; Dan Kassiday; Ed Mantiply; Fred Matos; Jeffrey Lodwick; Joseph D. Bowman
(JBowman@cdc.gov); Kwok Chan; Martha Linet; Martin Doczkat; Michael Wyde; Salame-Alfie, Adela
(CDC/ONDIEH/NCEH); Simon Choi; Syed Ali
Cc: Bowman, Joseph D. (CDC/NIOSH/DART)
Subject: RFIAWG Conference Call
When: Thursday, July 12, 2018 3:45 PM-5:00 PM (UTC-05:00) Eastern Time (US & Canada).
Where: Conference Call - 

Due to a Conflict at FDA, the proposed meeting time is revised to start at
1545 and go to at least 1645.
If this new time does not work, I will push back to July 26th. Please send your
agenda items. Thank you!
Good Afternoon, RFIAWG –

I am proposing a RFIAWG conference call from 1545-1700 EDT on July 12th.
Conference phone number: 
Conference ID:
One Touch dialing for Mobile Users: 
Agenda (so far):
1. NTP study results
2. Other recent research
Please send me any additional items you have for the agenda. Thank you all for
your attention and I look forward to our call.
Chris Hallam
Health Physicist, US EPA
Center for Radiological Emergency Management



www.epa.gov/radiation/radiological-emergency-response
Advisory Team for Environment, Food & Health
http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm

hallam.christopher@epa.gov



From: Edwards, Jonathan
To: Bruce Romano
Cc: Veal, Lee
Subject: RE: The FCC"s RF exposure limits
Date: Wednesday, June 20, 2018 10:14:26 AM

Bruce – here’s a short note to confirm receipt of your email… for some reason, I have never received
your voicemails so if there is some important info contained in those please inform us (again) of
that.
For future ease, my direct number is 202.343.9437 and another good contact is my Division Director
(within my office) Lee Veal, Director for Radiation Protection (her email is above in the address box).
I will consult with Lee and her staff and be back in touch. As you may be aware already, several years
ago Congress stopped any funding and FTE for our non-ionizing program (RF and EMF, etc.) and so
after a couple of retirements in the past, expertise and any time to focus on this are a very real
problems.
As mentioned, we will be back in touch---
Best regards, Jon
Jon Edwards
Director
Office of Radiation and Indoor Air
US Environmental Protection Agency
202.343.9320 (office main line)

From: Bruce Romano [mailto:Bruce.Romano@fcc.gov] 
Sent: Tuesday, June 19, 2018 4:37 PM
To: Edwards, Jonathan <Edwards.Jonathan@epa.gov>
Subject: The FCC's RF exposure limits
Dear Mr. Edwards, I just recently learned that you have taken over for Michael Flynn. As you might
know, about three years ago the FCC adopted a Notice of Inquiry seeking comment on the continued
propriety of its RF exposure limits. In so doing, the FCC acknowledged the expertise of other health
and safety agencies and its reliance on them for direction and advice. The Chief of our Office sent
letters to EPA (and to FDA and OSHA) seeking input (attached). The EPA submitted a pro-forma
comment into the record: https://ecfsapi.fcc.gov/file/7520941527.pdf. Subsequently, Michael Flynn
wrote a draft of a substantive response for EPA (attached), but that draft was not finalized and
submitted.
Since then staff has been working on this issue as research and input has continued, and we are now
in the process of finalizing rulemaking on a number of implementation issues and are considering
what action to take (or not) on the Notice of Inquiry. I would like to fill you in more completely on
the issue and on where we are – and provide any additional insight that might be useful to you. I
would also like to discuss the possibility the EPA lending its signal expertise in this proceeding.
Attached hereto is the draft of the previous EPA letter, in case it is useful to you.
My direct contact information is below.
(To avoid any possible confusion - this note supplements the voice messages I have left for you in
recent days.)
Best regards,
Bruce Romano 
Assoc. Chief, Legal 

mailto:Edwards.Jonathan@epa.gov
mailto:Bruce.Romano@fcc.gov
mailto:Veal.Lee@epa.gov
https://ecfsapi.fcc.gov/file/7520941527.pdf


Office of Engineering and Technology 
Federal Communications Commission 
202-418-2124 
bruce.romano@fcc.gov

mailto:bruce.romano@fcc.gov


From: Hallam, Christopher
To: Veal, Lee; Snead, Kathryn
Subject: Revisions to letter
Date: Thursday, July 12, 2018 2:20:25 PM
Attachments: 20180712 DRAFT Response to Inquiry - cmh.docx

Please see attached draft letter; this is the basis of discussion with Bruce
Romano today.
I highlighted key points for discussion if we get into that depth.
Chris Hallam
Health Physicist, US EPA
Center for Radiological Emergency Management
www.epa.gov/radiation/radiological-emergency-response
Advisory Team for Environment, Food & Health
http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm

hallam.christopher@epa.gov



From: Hallam, Christopher
To: Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way Wang; Dan Kassiday; Ed Mantiply; Fred Matos; Jeffrey

Lodwick; Joseph D. Bowman (JBowman@cdc.gov); Kwok Chan; Martha Linet; Martin Doczkat; Michael Wyde;
Simon Choi; Syed Ali

Cc: Bowman, Joseph D. (CDC/NIOSH/DART)
Subject: RFIAWG Call

Good Afternoon, RFIAWG –

Today’s call from 1430-1600 EDT will have new call-in information: 

Conference phone number:  

Conference ID:  

One Touch dialing for Mobile Users: 

Agenda (so far):

1. NTP Draft Conclusions

2. Other recent research

Thank you all for your attention and I look forward to our call this afternoon.

Chris Hallam

Health Physicist, US EPA

Center for Radiological Emergency Management

Office of Radiation and Indoor Air

hallam.christopher@epa.gov <mailto:hallam.christopher@epa.gov>  

www.epa.gov/radiation <http://www.epa.gov/radiation> 



From: Hallam, Christopher
To: Ansari, Armin (CDC/DDNID/NCEH/DEHSP); Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way Wang; Dan

Kassiday; Ed Mantiply; Fred Matos; Jeffrey Lodwick; Joseph D. Bowman (JBowman@cdc.gov); Kwok Chan;
Martha Linet; Martin Doczkat; Michael Wyde; Salame-Alfie, Adela (CDC/DDNID/NCEH/DEHSP); Simon Choi; Syed
Ali

Subject: RFIAWG Call
Date: Wednesday, June 27, 2018 1:48:00 PM

Good Afternoon –
I would like to schedule a RFIAWG call as we are overdue. Thursday afternoons

have worked in the past, so I am proposing to meet on Thursday, July 12th @
1430. I will send out an invite for this time/date. Please let me know if you (or
someone from your organization) will be available for the call. We can make it
sooner, if preferred, but I realize the Holiday week may pose a challenge.
Thank you for your attention and have a great day.
Chris Hallam
Health Physicist, US EPA
Center for Radiological Emergency Management
www.epa.gov/radiation/radiological-emergency-response
Advisory Team for Environment, Food & Health
http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm

hallam.christopher@epa.gov



From: Hallam, Christopher
To: Ansari, Armin (CDC/DDNID/NCEH/DEHSP); Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way Wang; Dan

Kassiday; Ed Mantiply; Fred Matos; Jeffrey Lodwick; Joseph D. Bowman (JBowman@cdc.gov); Kwok Chan;
Martha Linet; Martin Doczkat; Michael Wyde; Salame-Alfie, Adela (CDC/DDNID/NCEH/DEHSP); Simon Choi; Syed
Ali

Subject: RFIAWG Conference Call

Sorry – wrong date on the original; July 12th is the proposed date.

Good Afternoon, RFIAWG –

I am proposing a RFIAWG conference call from 1430-1600 EDT on July 12th.

Conference phone number:  

Conference ID:  

One Touch dialing for Mobile Users: 

Agenda (so far):

1. NTP study results 

2. Other recent research

Please send me any additional items you have for the agenda. Thank you all for your attention and I look forward to our call.

Chris Hallam

Health Physicist, US EPA

Center for Radiological Emergency Management

www.epa.gov/radiation/radiological-emergency-response <https://www.epa.gov/radiation/radiological-emergency-response> 

Advisory Team for Environment, Food & Health 

http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm <http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm>  

 

hallam.christopher@epa.gov <mailto:hallam.christopher@epa.gov> 



From: Hallam, Christopher
To: Ansari, Armin (CDC/DDNID/NCEH/DEHSP); Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way Wang; Dan

Kassiday; Ed Mantiply; Fred Matos; Jeffrey Lodwick; Joseph D. Bowman (JBowman@cdc.gov); Kwok Chan;
Martha Linet; Martin Doczkat; Michael Wyde; Salame-Alfie, Adela (CDC/DDNID/NCEH/DEHSP); Simon Choi; Syed
Ali

Subject: RFIAWG Conference Call

Good Afternoon, RFIAWG –

I am proposing a RFIAWG conference call from 1430-1600 EDT on August 16th.

Conference phone number:  

Conference ID:  

One Touch dialing for Mobile Users

Agenda (so far):

1. ICNIRP Draft documents released on 7/11/2018 (per email from Ed)

2. Recent research

Please send me any additional items you have for the agenda. I am using 90 minutes as a placeholder but the call may be much shorter depending on
discussion.

Thank you all for your attention and I look forward to our call.

Chris Hallam

Health Physicist, US EPA

Center for Radiological Emergency Management

www.epa.gov/radiation/radiological-emergency-response <https://www.epa.gov/radiation/radiological-emergency-response> 

Advisory Team for Environment, Food & Health 

http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm 

 

hallam.christopher@epa.gov <mailto:hallam.christopher@epa.gov> 



From: Hallam, Christopher
To: Ansari, Armin (CDC/DDNID/NCEH/DEHSP); Bob Whitcomb; Brian Beard; Bruce Romano; Cou-Way Wang; Dan

Kassiday; Ed Mantiply; Fred Matos; Jeffrey Lodwick; Joseph D. Bowman (JBowman@cdc.gov); Kwok Chan;
Martha Linet; Martin Doczkat; Michael Wyde; Salame-Alfie, Adela (CDC/DDNID/NCEH/DEHSP); Simon Choi; Syed
Ali

Cc: Bowman, Joseph D. (CDC/NIOSH/DART)
Subject: RFIAWG Conference Call

Due to a Conflict at FDA, the proposed meeting time is revised to start at 1545 and go to at least 1645. 

If this new time does not work, I will push back to July 26th. Please send your agenda items. Thank you!

Good Afternoon, RFIAWG –

I am proposing a RFIAWG conference call from 1545-1700 EDT on July 12th.

Conference phone number:  

Conference ID:  

One Touch dialing for Mobile Users: 

Agenda (so far):

1. NTP study results 

2. Other recent research

Please send me any additional items you have for the agenda. Thank you all for your attention and I look forward to our call.

Chris Hallam

Health Physicist, US EPA

Center for Radiological Emergency Management

www.epa.gov/radiation/radiological-emergency-response <https://www.epa.gov/radiation/radiological-emergency-response> 

Advisory Team for Environment, Food & Health 

http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm <http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm>  
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INTRODUCTION

The Departments of Veterans Affairs and Housing and Urban
Development and Independent Agencies appropriations bill for fis-
cal year 1996 embodies a comprehensive and systematic restructur-
ing of Federal programs and activities within its jurisdiction.

—Critical activities are refocused and augmented;
—Initiatives to begin the difficult process of restoring fiscal re-

ality and improve efficiency are identified and funded;
—Obsolete and failed activities are terminated;
—The proliferation of small, burdensome, categorical programs is

cleared away and delegated in block grants to States and local
governments; and

—Unsustainable policy mandates are repealed.
There is no longer any dispute over the critical need to reduce

excessive Federal spending and to bring the budget back into bal-
ance. It has been nearly 30 years since the Federal Government
curbed its appetite for spending to match its income. Since that
time, Federal outlays have increased from $184,000,000,000 to
nearly $1,600,000,000,000. The gross Federal debt has soared from
less than $370,000,000,000 to nearly $5,000,000,000,000. Interest
on the Federal debt now exceeds the $260,000,000,000 annual ex-
penditure for domestic discretionary programming by over
$100,000,000,000.

Unless these alarming budgetary trends are reversed, resources
available for discretionary programs such as those fund in this ap-
propriations bill will soon shrink to negligible levels. The Commit-
tee accepts measured reductions in discretionary spending as a nec-
essary component of the multiyear budgetary plan to balance the
Federal budget by the year 2002, if only because the consequences
of failing to make such prudent reductions will be devastating. In
addition, a balanced Federal budget will fuel new vitality in our
Nation’s economy which will provide the revenue necessary to sus-
tain these governmental programs.

The artificial stimulus of runaway deficit spending has failed. It
is collapsing under the weight of a massive Federal debt, and is
being crowded out by the pressure to meet interest payments on
the debt. The bitter medicine of the congressional budget resolution
is the only antidote to this poisoning of our Nation’s economic
health. Moreover, it is our best chance of sustaining needed Fed-
eral assistance through discretionary programming, and that rem-
edy is reflected in this appropriations bill.

Finally, the budget crisis has created a rare opportunity to ad-
dress long festering problems and examine archaic social theories
underpinning many failing governmental programs. The broad de-
bate over welfare reform, in part is being conducted, in part, in the
restructuring of low-income housing assistance programs funded in
this appropriations bill. There is widespread acceptance that high-
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rise public housing for families has failed as a housing strategy,
and that these drug-infested, crime-breeding blights must be de-
molished. This bill provides a targeted focus on such efforts, but it
also examines the root causes of such horrendously expensive fail-
ures, and recommends comprehensive reform proposals to prevent
such conditions from reoccurring.

Another aspect of the recommendations of the Committee is to
assess the value of services provided through the appropriations
contained in this measure. In some cases, existing delivery schemes
and organizational structures have been found deficient. For exam-
ple, while most veterans medical facilities deliver top quality
health care services, many instances of systemic inefficiencies and
a number of cases of substandard care have been painfully docu-
mented. The Committee is recommending accelerated adoption of
industry-wide standards of health care delivery for the VA system.
In addition, the Committee has targeted budgetary reductions in
the Washington DC, headquarters bureaucracy which impedes
rather than facilitates innovation and initiative at the local hos-
pital and clinic level.

The Committee has also seized this opportunity to probe deeply
into the structure and management of the Environmental Protec-
tion Agency. The critical mission served by EPA requires substan-
tial direct funding, and through its regulatory authorities, imposes
an enormous financial burden on all Americans. The Committee
has recommended a new focus in the Agency on improving the
quality of the scientific basis for its regulatory decisionmaking. In
addition, the Committee reviewed the internal resource allocation
management structure of EPA and is recommending a number of
improvements to assure better cooperation with other levels of gov-
ernment, and to focus Federal expenditures on activities of greater
environmental benefit.

BUDGETARY OVERVIEW

The appropriations bill for the Departments of Veterans Affairs
and Housing and Urban Development, and Independent Agencies
for fiscal year 1996, reflects two principal concerns, both budgetary
in nature. The first is the reversal in trend of annual increases in
budgetary outlays for discretionary activities.

Over the past decade, discretionary outlays for programs funded
in this bill have increased at an average annual rate approaching
15 percent per year, primarily driven by the cumulative growth in
low-income housing assistance programs and inflationary costs re-
lated to veterans medical care. The congressional budget resolution
for fiscal year 1996 (H. Con. Res. 67), however, abruptly reverses
this trend, halting further continued expenditure growth in these
programs. To comply with this dramatic shift in spending policies,
the recently enacted Rescission Act for fiscal year 1995, Public Law
104–19, canceled a total of $8,500,000,000 in previously appro-
priated funds for programs included in this bill.

The second, and perhaps more significant budgetary concern is
the future year constraints reflected in the budget resolution 7 year
projection toward eliminating the Federal deficit by the year 2002.
While overall nondefense discretionary expenditures are required
to drop by 2.9 percent in fiscal year 1996, the reduction proposed
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for fiscal year 1997 totals 4.4 percent, and approximately 2 percent
per year thereafter.

The Committee, therefore, is confronting a profound shift from
year-to-year budgetary increases to a multiyear period of substan-
tial declines in aggregate funding support, in addition to the ero-
sion in program levels resulting from inflationary factors. This re-
versal in funding trends is especially substantial for activities and
programs sustained by funding in this appropriations bill.

These constraints have forced the Committee to propose substan-
tial changes in program structure and policies which traditionally
have been the responsibility of the authorizing committees. It
would have been desirable and more appropriate to enact these
major policy changes through the authorizing process, but delays in
the consideration of those measures leave the appropriations proc-
ess little choice but to proceed with needed program reforms so as
to minimize program disruption due to budgetary cuts, and to fa-
cilitate changes necessary to prepare these programs for future
year reductions.

HOUSING PROGRAMS COST GROWTH

The Department of Housing and Urban Development is one of
the largest Federal Departments in terms of domestic discretionary
spending, with an annual outlay total approaching
$30,000,000,000. It expends more discretionary funds than any
other entity in the VA, HUD, and Independent Agencies appropria-
tions bill. What is particularly striking, and surprisingly so, is the
fact that HUD is also one of the Federal Government’s fastest
growing Departments in terms of discretionary spending (about 9
percent per year).

In addition, current HUD expenditure levels cannot readily be
reduced because of the magnitude of previously made long-term
contractual commitments and obligations. At the end of fiscal year
1995, HUD amassed a total of $219,000,000,000 in unexpended
budget authority from appropriations made in prior years, an
amount exceeding the accumulated balance of the Department of
Defense ($188,000,000,000), and one which dwarfs all other Federal
agencies.

Subsidized low-income housing is the largest component of HUD
spending activities, along with community development activities
such as the community development block grant [CDBG]. Both ac-
tivities are noteworthy for remarkable growth over the past decade,
but also for the unique characteristic of being funded with new
budget authority which has negligible outlay impact in the year in
which the appropriation was made. Through this budgetary quirk,
substantial increases have been made in program levels, evading
normal budgetary controls which have had the tendency to focus on
limiting outlays on a year-by-year basis.

Discretionary Federal assisted housing outlays grew steadily
from a modest $165,000,000 in 1962 to $5,500,000,000 in 1980, and
soared to an estimated $23,700,000,000 in 1994. This is a rate of
growth more than triple that of overall domestic discretionary
spending since 1980. Fully 10 percent of all domestic discretionary
outlays are now devoted to housing assistance, compared to the 4
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percent it consumed in 1980 or the less than 1 percent share it oc-
cupied in the 1962 budget.

It is surprising that such substantial budgetary growth could
have occurred, especially in recent years, given the increasing con-
straints on discretionary spending. Perhaps more surprising is that
this dramatic growth has received little attention during the an-
nual debates over the size of the discretionary budget. A number
of factors have obscured the budgetary impact and implications of
current housing policies. The magnitude and growth rate of sub-
sidized housing outlays, however, can no longer be ignored, espe-
cially in light of previously enacted budget caps which freeze aggre-
gate discretionary outlays and the prospects for still further reduc-
tions.

There are a number of characteristics of Federal low-income
housing assistance which give rise to very unique budgetary con-
cerns. Currently, approximately 4,800,000 families benefit from
federally assisted housing programs. Failure to renew these sub-
sidy arrangements mean eviction. To avoid such hardships, Con-
gress has been called upon since 1990 to provide new appropria-
tions for renewal of such expiring contracts. The funding needs for
section 8 contract renewals are anticipated to soar above
$17,000,000,000 annually in the next few years.

In addition, since many of the FHA multifamily developmental
assistance contracts entered into in the late 1960’s and early 1970’s
are also becoming eligible for termination, a new program entitled
‘‘low-income housing preservation’’ was enacted and is rapidly
growing in cost. This program is designed to provide subsidies as
an incentive to owners to maintain these developments for rental
to low- and moderate-income families, again to avoid hardship for
tenants who would otherwise be displaced.

This commitment to continue assistance for rental units and fam-
ilies occupying these units has resulted in a housing subsidy pro-
gram which is all but permanent in duration. Each annual incre-
ment of additional housing units brought under subsidy increases
the overall size of the inventory since almost no units ever are
eliminated. This means that the annual outlay subsidy cost in-
creases at a cumulative rate as the inventory expands. HUD now
estimates that it has about 4,800,000 units under subsidy, an in-
crease over the 1980 total of about 55 percent.

In addition to inventory driven cost growth, annual subsidy out-
lay increases exceeded changes in the unit count because of infla-
tionary pressures on maintenance costs, utilities, insurance, depre-
ciation and replacement calculations, and real estate appreciation.
Finally, many public housing developments are incurring substan-
tial additional costs of providing security improvements and serv-
ices to prevent further crime and deterioration in their develop-
ments. These cost factors have forced the average annual per unit
HUD subsidy (for all different forms of housing assistance) from
$1,716 in 1980 to nearly $4,600 in 1994. The average per-unit cost
in subsidizing a new section 8 certificate or voucher contract for fis-
cal year 1995 is $6,857 per year. Absent major changes in Federal
housing policies, there is no reason to expect this annual escalation
in subsidy rates to abate.
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The per-unit cost growth in housing subsidies, when combined
with the growth in the number of units in the inventory, have
yielded an average compounded annual growth rate of 8.6 percent
over the past 5 years for HUD assisted housing outlays.

Long-term contracts and delays in expending funds for housing
construction and other community development activities cause an
outlay pattern for HUD which is unique. Less than 10 percent of
the estimated $30,000,000,000 of HUD outlays, Departmentwide, in
fiscal year 1996 will result from budget authority appropriated in
that year. The other 90 percent will flow from contracts and budget
authority in previous years. Moveover, these outlays from prior
year authority are estimated to rise by $3,000,000,000 over that in
fiscal year 1995. In other words, the increase in prior year outlays
will match the entire outlays all new budget authority provided for
fiscal year 1996, so even if the entire Department was provided
only close-out funding, outlays would still increase over the current
year level.

Sustaining the existing rate of outlay growth for housing and
community development will be impossible under the overall reduc-
tions imposed on discretionary outlays. Making the necessary pro-
grammatic changes even to moderate the rate of increase in outlays
for HUD will necessarily be dramatic given the limited impact of
new budgetary authority cuts on current outlays. In addition, the
thicket of long-term contractual obligations, as well as FHA devel-
opment guarantees, complicate any attempt to shift significantly
existing housing policies.

Failure to confront directly this budgetary and programmatic
problem with a defined strategy and approach will only permit
greater losses in affordable housing stock since generally applied
annual funding reductions will first devastate public housing, then
lead to losses in the section 8 tenant-based and project-based in-
ventory.

GROWTH IN VETERANS MEDICAL CARE COSTS

In a similar long-term budgetary cost growth trend, discretionary
expenditures for the veterans health care system have grown by 85
percent over the past decade. This pattern of annual cost growth
cannot be continued in the face of the budgetary assumptions of
the congressional budget resolution (H. Con. Res. 67) which re-
strains annual growth to between 1 and 3 percent.

The VA medical care appropriation represents approximately 50
percent of the new outlays in the VA, HUD, and Independent
Agencies appropriations bill. In this restrained budgetary environ-
ment, to provide increases of the magnitude of the past would re-
quire massive additional reductions to housing, space, and the en-
vironment.

As previously discussed, the budgetary growth patterns of pro-
grams funded in this appropriations bill are totally at odds with re-
cently adopted congressional budget policies which require substan-
tial nominal reductions in discretionary spending over the next sev-
eral fiscal years. This shift in budgetary priorities demands a com-
prehensive reappraisal of funding allocations, program structure
and design, and governmental strategies to meet national goals.
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Department of Housing and Urban Development
As previously noted, the imbedded cost structure of federally as-

sisted housing programs simply cannot be continued during this
period of declining discretionary spending. The Committee is pro-
posing landmark changes in the structure and nature of housing
policies to enable local housing agencies, community organizations,
and the private housing industry to adjust to declining Federal
subsidy levels which have sustained and expanded this enterprise
over the past 30 years. These program and policy changes cannot
be implemented without significant hardship and dislocations.
However, unless this process is immediately undertaken with fo-
cused deliberation and determination, the potential for devastating
loss of affordable housing stock and homelessness will greatly in-
crease.

In addition to these policy changes, the Committee is rec-
ommending major restructuring of the Department’s programs to
eliminate an unwieldy number of proliferating categorical activi-
ties, in favor of broad, multipurpose, financial-assistance grants to
States and local units of government. This effort is designed to re-
duce the crushing weight of Federal administrative and regulatory
burdens on local program managers, and to reduce sharply an
agency which widely has been cited as among the most dysfunc-
tional in the Government.

The Committee concurs with much of the criticism voiced of this
Department, and agrees that this organization must be completely
transformed if it is to survive under the budgetary pressures and
popular demands for greater program accountability. It is clear,
however, that irrespective of whether this Department continues to
exist, there remains a substantial and growing need for housing
and urban development in the Nation. Previous commitments by
Congress to meet these housing needs make it incumbent on the
Federal Government to continue a major role in this area. More-
over, the magnitude of previous appropriated budgetary commit-
ments and financial obligations of the Department demand a sub-
stantial and effective entity to administer. Fiscal prudence alone
demands aggressive efforts to protect these financial interests.

Department of Veterans Affairs
As noted previously, the cost growth in medical services provided

to veterans cannot be continued during this period of declining dis-
cretionary budgetary resources. It is imperative that the Depart-
ment of Veterans Affairs aggressively pursue reforms in service de-
livery to utilize available funds more efficiently, to prevent reduc-
tions in assistance levels to eligible veterans.

The veteran population is declining, and its needs are changing
as it ages. While the Veterans Health Administration historically
has been a hospital-based medical system primarily serving acute
care needs, its population is demanding community-based, out-
patient and preventive health care services. Far less is being de-
manded in the way of inpatient services.

It is clear that VA can do more with less—and can become a
more efficient, customer-oriented, high-quality health-care delivery
system. Numerous inefficiencies have been identified in the VA
medical system, including an overreliance on hospitalization rather
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than ambulatory care, excessive payments related to its affiliations
with medical schools, poor management of its pharmaceutical pro-
curement and delivery systems, its bureaucratic administration of
ascertaining veterans eligibility for care, and its insistence on
maintaining services in underutilized areas.

VA must become a more agile, efficient, and modern health care
delivery system, transitioning away from the hospital-based medi-
cal system of the past. While less than the amount requested, the
Committee recommendation for VA medical care represents the
largest dollar increase over current funding levels in the VA, HUD,
and Independent Agencies appropriations bill, and will enable the
Department to begin to implement major, systemic changes to its
health care delivery system to enable it to become a leaner, more
efficient system.

In view of the pending reorganization of the Veterans Health Ad-
ministration, and potential changes which may result, the Commit-
tee has put a moratorium on new major construction spending.
However, the Department is to ensure that all critical code defi-
ciencies and accreditation requirements are met through minor
construction spending.

National Aeronautics and Space Administration
NASA has been engaged in a comprehensive redirection of basic

operating principles to promote greater efficiency and flexibility in
pursuing major scientific and engineering development programs.
The Committee recommendation leaves intact the Nation’s commit-
ment to deploy the international space station, while making sig-
nificant reductions in lower priority activities of the agency.

Also included in the bill are funds to continue critical invest-
ments in aeronautical technologies which underpin the future com-
petitiveness of our Nation’s commercial aircraft manufacturing in-
dustry. These high value, high technology products are crucial to
maintaining one of our most significant sources of export sales and
domestic manufacturing employment.

The Committee also maintains adequate funding to pursue an ef-
fective global-climate-change research program, and to follow
through on other ongoing scientific mission developments.

Environmental Protection Agency
The commitment of the Nation to securing improvements in the

environment and to protect vital natural resources is reflected in
the Committee’s recommendation to continue substantial funding
for this Agency despite the overall constraints of discretionary
budgetary limitations. The future year reductions in these funding
levels however, will erode our ability to maintain current levels of
environmental protection unless reforms are undertaken now to
focus these resources on the most significant threats to our air,
water, and land resources.

The Committee held a hearing earlier this year on the need to
reform the Environmental Protection Agency [EPA], with a particu-
lar focus on a report compiled by the National Academy of Public
Administration [NAPA] at this Committee’s request. NAPA rec-
ommended major systemic changes to EPA, and identified numer-
ous areas in which EPA is unnecessarily duplicating or
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micromanaging State and private sector environmental protection
activities. NAPA recommended management and structural
changes which could bring about significant efficiencies and im-
provements in the way EPA operates. In addition, NAPA agreed
that EPA is not adequately prioritizing activities and resources
based on risk to human health and the environment.

The Committee believes the NAPA recommendations should pro-
vide the basis for change at EPA. The Committee’s recommenda-
tion for EPA is intended to begin to implement the NAPA’s sugges-
tions, streamline EPA activities, and focus its resources on high-
risk areas.

National Science Foundation
The Committee’s recommendation continues current funding lev-

els for the NSF which is responsible for most of the basic research
grant funding provided by the Federal Government. Basic research,
which seeks to improve our understanding of fundamental sci-
entific principles and processes, provides the knowledge base which
enriches our society and from which spring the development of ap-
plied technologies which drive our economy. Moreover, the Founda-
tion is responsible for model educational and human resource de-
velopmental activities which seek to stimulate improvements in
science and mathematics education. These goals of the Agency re-
main a critical national priority which hopefully will be sustained
despite the impending reductions in discretionary budgets.

Federal Emergency Management Agency
The Committee’s recommendation for the Federal Emergency

Management Agency ensures an adequate level of resources for re-
taining a strong and capable national disaster management sys-
tem. While no funds are provided for the disaster-relief fund, ap-
proximately $8,000,000,000 currently is available for disaster relief
owing to the recent supplemental appropriation in Public Law 104–
19.

REPROGRAMMING AND INITIATION OF NEW PROGRAMS

The Committee continues to have a particular interest in being
informed of reprogrammings which, although they may not change
either the total amount available in an account or any of the pur-
poses for which the appropriation is legally available, represent a
significant departure from budget plans presented to the Commit-
tee in an agency’s budget justifications.

Consequently, the Committee directs the Departments of Veter-
ans Affairs and Housing and Urban Development, and the agencies
funded through this bill, to notify the chairman of the Committee
prior to each reprogramming of funds in excess of $250,000 be-
tween programs, activities, or elements unless an alternate amount
for the agency or department in question is specified elsewhere in
this report. The Committee desires to be notified of reprogramming
actions which involve less than the above-mentioned amounts if
such actions would have the effect of changing an agency’s funding
requirements in future years or if programs or projects specifically
cited in the Committee’s reports are affected. Finally, the Commit-
tee wishes to be notified regarding reorganizations of offices, pro-
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grams, or activities prior to the planned implementation of such re-
organizations.

The Committee also expects that the Departments of Veterans
Affairs and Housing and Urban Development, as well as the Cor-
poration for National and Community Service, the Environmental
Protection Agency, the Federal Emergency Management Agency,
the Federal Deposit Insurance Corporation, the National Aero-
nautics and Space Administration, and the National Science Foun-
dation, will submit operating plans, signed by the respective Sec-
retary, administrator, or agency head, for the Committee’s approval
within 30 days of the bill’s enactment. Other agencies within the
bill should continue to submit them consistent with prior year pol-
icy.
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TITLE I—DEPARTMENT OF VETERANS AFFAIRS

Appropriations, 1995 ......................................................................... 1 $37,684,180,061
Budget estimate, 1996 ...................................................................... 38,606,762,093
House allowance ................................................................................ 37,723,399,000
Committee recommendation ............................................................. 37,338,705,000

1 Reflects rescission of $50,000,000 in Public Law 104–19.

GENERAL DESCRIPTION

The Veterans Administration was established as an independent
agency by Executive Order 5398 of July 21, 1930, in accordance
with the Act of July 3, 1930 (46 Stat. 1016). This act authorized
the President to consolidate and coordinate Federal agencies espe-
cially created for or concerned with the administration of laws pro-
viding benefits to veterans, including the Veterans’ Bureau, the Bu-
reau of Pensions, and the National Home for Disabled Volunteer
Soldiers. On March 15, 1989, VA was elevated to Cabinet-level sta-
tus as the Department of Veterans Affairs.

The VA’s mission is to serve America’s veterans and their fami-
lies as their principal advocate in ensuring that they receive the
care, support, and recognition they have earned in service to the
Nation. The VA’s operating units include the Veterans Health Ad-
ministration, Veterans Benefits Administration, National Cemetery
System, and staff offices.

The Veterans Health Administration develops, maintains, and
operates a national health care delivery system for eligible veter-
ans; carries out a program of education and training of health care
personnel; carries out a program of medical research and develop-
ment; and furnishes health services to members of the Armed
Forces during periods of war or national emergency. A system of
173 medical centers, 376 outpatient clinics, 136 nursing homes, and
39 domiciliaries is maintained to meet the VA’s medical mission.

The Veterans Benefits Administration provides an integrated
program of nonmedical veteran benefits. This Administration ad-
ministers a broad range of benefits to veterans and other eligible
beneficiaries through 58 regional offices and the records processing
center in St. Louis, MO. The benefits provided include: compensa-
tion for service-connected disabilities; pensions for wartime, needy,
and totally disabled veterans; vocational rehabilitation assistance;
educational and training assistance; home buying assistance; estate
protection services for veterans under legal disability; information
and assistance through personalized contacts; and six life insur-
ance programs.

The National Cemetery System provides for the interment in any
national cemetery with available grave space the remains of eligi-
ble deceased servicepersons and discharged veterans; permanently
maintains these graves; marks graves of eligible persons in na-
tional and private cemeteries; and administers the grant program
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for aid to States in establishing, expanding, or improving State vet-
erans’ cemeteries. The National Cemetery System includes 148
cemeterial installations and activities.

Other VA offices, including the general counsel, inspector gen-
eral, Boards of Contract Appeals and Veterans Appeals, and the
general administration, support the Secretary, Deputy Secretary,
Under Secretary for Health, Under Secretary for Benefits, and the
Director of the National Cemetery System.

COMMITTEE RECOMMENDATION

The Committee has provided $37,338,705,000 for the Department
of Veterans Affairs, including $19,361,762,000 in mandatory spend-
ing and $17,976,943,000 in discretionary spending. The amount
provided for discretionary activities represents a decrease of
$217,926,061 below the current estimate, $1,268,057,093 below the
budget request, and $384,694,000 below the House amount.

The recommendation includes $16,450,000,000 for veterans medi-
cal care, an increase of $235,000,000 above the current level. While
a decrease below the amount requested, the Committee believes
that the amount provided will enable the Department to provide
high quality medical care to its current patient population. How-
ever, the Committee recommendation is intended to send a strong
message to the VA that change is necessary to accommodate future
budgetary shortfalls, to meet the changing needs of a declining vet-
eran population, and to begin to incorporate more modern modes
of health care delivery.

With an annual discretionary appropriation of approximately
$18,000,000,000, VA simply cannot be exempted from streamlining
and implementing reforms, as is being required of the rest of the
Federal Government. According to numerous testimonies and re-
ports issued by VA’s inspector general and the General Accounting
Office, mismanagement is leading to a great deal of wasted spend-
ing. It is the Committee’s intent that budgetary savings be brought
about through management efficiencies and the elimination of
wasteful spending—not reductions to patient care. While numerous
means of achieving budgetary savings are noted, the Department
is provided with maximum flexibility in order to encourage innova-
tion.

No funding is provided for major medical construction projects
owing to the pending reorganization of the Veterans Health Admin-
istration, which may bring about significant changes in facilities
needs. In addition, most of the projects requested by the adminis-
tration are not authorized.

Finally, the Committee has provided close to full funding for gen-
eral operating expenses, to ensure the timely and efficient process-
ing of veterans benefits claims. Again, however, the Committee be-
lieves major systemic changes are needed within the Veterans Ben-
efits Administration. A raft of problems have been identified within
VBA—including a bureaucratic approach to claims processing, ex-
cessive regulations, inadequate automation, and a lack of strategic
planning. The Committee is commissioning the National Academy
of Public Administration to address these issues and to devise a
strategic plan to restructure VBA.
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To help offset the increases provided for VA, two administrative
provisions are included, as in the House bill. The first provision im-
pacts less than 1 percent of the veteran population, and is intended
to prevent a large estate accruing to a veteran which will be inher-
ited by remote heirs.

Currently there is no Federal restriction on who may inherit
funds in estates maintained by fiduciaries of incompetent veterans.
According to a September 1980 letter to the Comptroller General
from the former chairman of the House Veterans Affairs Commit-
tee, ‘‘Congress intended that distant relatives should not be en-
riched through benefits intended for veterans or their immediate
families. However, large estates consisting of VA benefits are evi-
dently still enriching distant relatives who may have had very little
to do with the veteran and were not affected by his service to the
United States.’’

This provision results in $170,000,000 in budget authority and
$157,000,000 in outlays as an offset to the increase provided for VA
medical care.

A second provision authorizes the Department to utilize excess
premiums collected through VA’s insurance programs to fund the
administrative expenses of these programs. This results in savings
of $32,000,000 to the general operating expenses account.

VETERANS BENEFITS ADMINISTRATION

COMPENSATION AND PENSIONS

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $17,626,892,000
Budget estimate, 1996 ........................................................................... 17,649,972,000
House allowance .................................................................................... 17,649,972,000
Committee recommendation ................................................................. 17,649,972,000

PROGRAM DESCRIPTION

Compensation is payable to living veterans who have suffered
impairment of earning power from service-connected disabilities.
The amount of compensation is based upon the impact of disabil-
ities on earning capacity. Death compensation or dependency and
indemnity compensation is payable to the surviving spouses and
dependents of veterans whose deaths occur while on active duty or
result from service-connected disabilities. A clothing allowance may
also be provided for service-connected veterans who use a pros-
thetic or orthopedic device.

Pensions are an income security benefit payable to needy war-
time veterans who are precluded from gainful employment due to
non-service-connected disabilities which render them permanently
and totally disabled. Under the Omnibus Budget Reconciliation Act
of 1990, veterans 65 years of age or older are no longer considered
permanently and totally disabled by law and are thus subject to a
medical evaluation. Death pensions are payable to needy surviving
spouses and children of deceased wartime veterans. The rate pay-
able for both disability and death pensions is determined on the
basis of the annual income of the veteran or his survivors.
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COMMITTEE RECOMMENDATION

The Committee has provided $17,649,972,000 for compensation
and pensions, as requested by the administration and provided by
the House. This is an increase of $23,080,000 over the current
budget.

The estimated caseload and cost by program follows:

1995 1996 Difference

Caseload:
Compensation:

Veterans ......................................... 2,226,900 2,246,900 ∂20,000
Survivors ........................................ 305,259 302,778 ¥2,481
Clothing allowance (nonadd) ........ (68,100) (68,700) (∂600)

Pensions:
Veterans ......................................... 427,900 408,900 ¥19,000
Survivors ........................................ 359,800 334,600 ¥25,200
Vocational training (nonadd) ........ (150) (100) (¥50)

Burial allowances ................................... 102,800 102,100 ¥700
Funds:

Compensation:
Veterans ......................................... $11,457,695,000 $11,562,863,000 ∂$105,168,000
Survivors ........................................ 3,036,153,000 3,017,599,000 ¥18,554,000
Clothing allowance ........................ 33,452,000 33,738,000 ∂286,000
Payment to GOE (Public Laws

101–508 and 102–568) ........... 2,528,000 3,681,000 ∂1,153,000
Pensions:

Veterans ......................................... 2,228,200,000 2,219,000,000 ¥9,200,000
Survivors ........................................ 838,100,000 811,600,000 ¥26,500,000

Vocational training ................................. 748,000 514,000 ¥234,000
Payment to GOE (Public Laws 101–508,

102–568, and 103–446) ................... 12,905,000 12,305,000 ¥600,000
Payment to medical care (Public Laws

101–508 and 102–568) .................... 10,717,000 11,445,000 ∂728,000
Payment to medical facilities ................ 6,000,000 3,000,000 ¥3,000,000
Burial benefits ........................................ 108,739,000 109,925,000 ∂1,186,000
Other assistance .................................... 1,961,000 1,975,000 ∂14,000
Unobligated balance and transfers ....... ¥110,306,000 ¥137,673,000 ¥27,367,000

Total appropriation ............................ 17,626,892,000 17,649,972,000 ∂23,080,000

The appropriation includes $27,431,000 in payments to the ‘‘Gen-
eral operating expenses’’ and ‘‘Medical care’’ accounts for expenses
related to implementing provisions of the Omnibus Budget Rec-
onciliation Act of 1990, the Veterans’ Benefits Act of 1992, and the
Veterans’ Benefits Improvements Act of 1994. The amount rep-
resents an increase of $2,251,000 above that proposed in the budg-
et owing to the Committee’s inclusion of a provision limiting pay-
ments to incompetent veterans. The Department estimates
$2,251,000 is needed to administer that provision.

Also, the bill includes language permitting this appropriation to
reimburse such sums as may be necessary to the medical facilities
revolving fund to help defray the operating expenses of individual
medical facilities for nursing home care provided to pensioners as
authorized by the Veterans’ Benefits Act of 1992.
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READJUSTMENT BENEFITS

Appropriations, 1995 ............................................................................. $1,286,600,000
Budget estimate, 1996 ........................................................................... 1,345,300,000
House allowance .................................................................................... 1,345,300,000
Committee recommendation ................................................................. 1,345,300,000

PROGRAM DESCRIPTION

The readjustment benefits appropriation finances the education
and training of veterans and servicepersons whose initial entry on
active duty took place on or after July 1, 1985. These benefits are
included in the All-Volunteer Force Educational Assistance Pro-
gram (Montgomery GI bill) authorized under 38 U.S.C. 30. Eligi-
bility to receive this assistance began in 1987. Basic benefits are
funded through appropriations made to the readjustment benefits
appropriation. Supplemental benefits are also provided to certain
veterans and this funding is available from transfers from the De-
partment of Defense. This account also finances vocational rehabili-
tation, specially adapted housing grants, automobile grants with
the associated approved adaptive equipment for certain disabled
veterans, and finances educational assistance allowances for eligi-
ble dependents of those veterans who died from service-connected
causes or have a total permanent service-connected disability as
well as dependents of servicepersons who were captured or missing
in action.

COMMITTEE RECOMMENDATION

The Committee has provided $1,345,300,000 for readjustment
benefits, as requested by the administration and provided by the
House. This is an increase of $58,700,000 above the current budget.
The recommended appropriation will provide education and train-
ing benefits for 559,059 veterans, servicepersons, reservists, or de-
pendents.

The estimated caseload and cost for this account follows:

1995 1996 Difference

Number of trainees:
Education and training: Dependents ................. 39,700 39,160 ¥540
All-Volunteer Force educational assistance:

Veterans and servicepersons .................... 339,200 355,600 ∂16,400
Reservists .................................................. 109,341 115,799 ∂6,458

Vocational rehabilitation .................................... 48,000 48,500 ∂500

Total ............................................................... 536,241 559,059 ∂22,818

Funds:
Education and training: Dependents ................. $100,874,000 $99,401,000 ¥$1,473,000
All-Volunteer Force educational assistance:

Veterans and servicepersons .................... 911,853,000 985,512,000 ∂73,659,000
Reservists .................................................. 133,720,000 147,453,000 ∂13,733,000

Vocational rehabilitation .................................... 296,590,000 309,150,000 ∂12,560,000
Housing grants ................................................... 14,839,000 14,839,000 ..........................
Automobiles and other conveyances .................. 4,901,000 4,901,000 ..........................
Adaptive equipment ........................................... 21,500,000 23,020,000 ∂1,520,000
Work-study .......................................................... 29,407,000 33,758,000 ∂4,351,000
Payment to States .............................................. 13,000,000 13,000,000 ..........................
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1995 1996 Difference

Jobs training (Public Law 102–484) ................. 8,416,000 .......................... ¥8,416,000
Unobligated balances and other adjustments .. ¥248,500,000 ¥285,734,000 ¥37,234,000

Total appropriation .................................... 1,286,600,000 1,345,300,000 ∂58,700,000

VETERANS INSURANCE AND INDEMNITIES

Appropriations, 1995 ............................................................................. $24,760,000
Budget estimate, 1996 ........................................................................... 24,890,000
House allowance .................................................................................... 24,890,000
Committee recommendation ................................................................. 24,890,000

PROGRAM DESCRIPTION

The veterans insurance and indemnities appropriation is made
up of the former appropriations for military and naval insurance,
applicable to World War I veterans; National Service Life Insur-
ance, applicable to certain World War II veterans; Servicemen’s in-
demnities, applicable to Korean conflict veterans; and veterans
mortgage life insurance to individuals who have received a grant
for specially adapted housing.

COMMITTEE RECOMMENDATION

The Committee has provided $24,890,000 for veterans insurance
and indemnities, as requested by the administration and provided
by the House. This is an increase of $130,000 above the current
budget. The Department estimates there will be 5,398,882 policies
in force in fiscal year 1996.

GUARANTY AND INDEMNITY PROGRAM FUND

(INCLUDING TRANSFER OF FUNDS)

Program
account

Administrative
expenses

Appropriations, 1995 ...................................................................................... $507,095,000 $65,226,000
Budget estimate, 1996 .................................................................................. 504,122,000 78,085,000
House allowance ............................................................................................ 504,122,000 65,226,000
Committee recommendation .......................................................................... 504,122,000 65,226,000

PROGRAM DESCRIPTION

This appropriation provides for the cost of direct and guaranteed
loans, as well as the administrative expenses to carry out the direct
and guaranteed loan programs, which may be transferred to and
merged with the general operating expenses appropriation.

The purpose of the VA Home Loan Guaranty Program is to facili-
tate the extension of mortgage credit on favorable terms by private
lenders to eligible veterans.

COMMITTEE RECOMMENDATION

The Committee has provided such sums as may be necessary, es-
timated to be $504,122,000 for funding subsidy payments of the
guaranty and indemnity program fund and $65,226,000 for admin-
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istrative expenses. The administrative expenses may be transferred
to the ‘‘General operating expenses’’ account.

LOAN GUARANTY PROGRAM

(INCLUDING TRANSFER OF FUNDS)

Program
account

Administrative
expenses

Appropriations, 1995 ...................................................................................... $43,939,000 $59,371,000
Budget estimate, 1996 .................................................................................. 22,950,000 52,138,000
House allowance ............................................................................................ 22,950,000 52,138,000
Committee recommendation .......................................................................... 22,950,000 52,138,000

PROGRAM DESCRIPTION

The ‘‘Loan guaranty program’’ account provides for the cost of di-
rect and guaranteed loans, pay subsidies, and covers the adminis-
trative expenses to carry out the direct and guaranteed loan pro-
grams.

COMMITTEE RECOMMENDATION

The Committee has provided such sums as may be necessary, es-
timated to be $22,950,000 for funding subsidy payments, and
$52,138,000 to pay administrative expenses. The administrative ex-
penses may be transferred to the ‘‘General operating expenses’’ ac-
count.

DIRECT LOAN PROGRAM

(INCLUDING TRANSFER OF FUNDS)

Program
account

Administrative
expenses

Appropriations, 1995 ...................................................................................... $25,000 $1,020,000
Budget estimate, 1996 .................................................................................. 28,000 459,000
House allowance ............................................................................................ 28,000 459,000
Committee recommendation .......................................................................... 28,000 459,000

PROGRAM DESCRIPTION

The ‘‘Direct loan program’’ account provides funds for subsidies
to severely disabled veterans for specially adapted housing and for
administrative expenses to carry out the direct loan program.

COMMITTEE RECOMMENDATION

The bill includes the requested $300,000 limitation on specially
adjusted housing loans; such sums as may be necessary for subsidy
payments, estimated to be $28,000; and $459,000 for administra-
tive expenses. The administrative expenses may be transferred to
the ‘‘General operating expenses’’ account.
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EDUCATION LOAN FUND PROGRAM

(INCLUDING TRANSFER OF FUNDS)

Program
account

Administrative
expenses

Appropriations, 1995 ...................................................................................... $1,061 $195,000
Budget estimate, 1996 .................................................................................. 1,093 203,000
House allowance ............................................................................................ 1,000 195,000
Committee recommendation .......................................................................... 1,000 195,000

PROGRAM DESCRIPTION

This appropriation covers the cost of direct loans for eligible de-
pendents and, in addition, it includes administrative expenses nec-
essary to carry out the direct loan program. The administrative
funds may be transferred to and merged with the appropriation for
the general operating expenses to cover the common overhead ex-
penses.

COMMITTEE RECOMMENDATION

The bill includes $1,000 for program costs and $195,000 for ad-
ministrative expenses. The administrative expenses may be trans-
ferred to and merged with the ‘‘General operating expenses’’ ac-
count. Bill language is included limiting program direct loans to
$4,000.

VOCATIONAL REHABILITATION LOAN PROGRAM

(INCLUDING TRANSFER OF FUNDS)

Program
account

Administrative
expenses

Appropriations, 1995 ...................................................................................... $54,000 $767,000
Budget estimate, 1996 .................................................................................. 56,000 377,000
House allowance ............................................................................................ 54,000 377,000
Committee recommendation .......................................................................... 54,000 377,000

PROGRAM DESCRIPTION

This appropriation covers the cost of direct loans for vocational
rehabilitation of eligible veterans and, in addition, it includes ad-
ministrative expenses necessary to carry out the direct loan pro-
gram. Loans of up to $774 (based on indexed chapter 31 subsist-
ence allowance rate) are available to service-connected disabled
veterans enrolled in vocational rehabilitation programs as provided
under 38 U.S.C. chapter 31 when the veteran is temporarily in
need of additional assistance. Repayment is made in 10 monthly in-
stallments, without interest, through deductions from future pay-
ments of compensation, pension, subsistence allowance, educational
assistance allowance, or retirement pay.
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COMMITTEE RECOMMENDATION

The bill includes the requested $54,000 for program costs and
$377,000 for administrative expenses. The administrative expenses
may be transferred to and merged with the ‘‘General operating ex-
penses’’ account. Bill language is included limiting program direct
loans to $1,964,000. It is estimated that VA will make 4,567 loans
in fiscal year 1996, with an average amount of $430.

NATIVE AMERICAN VETERAN HOUSING LOAN PROGRAM

(INCLUDING TRANSFER OF FUNDS)

Administrative
expenses

Appropriations, 1995 1 ........................................................................... $218,000
Budget estimate, 1996 1 ......................................................................... 455,000
House allowance .................................................................................... 205,000
Committee recommendation ................................................................. 205,000

1 Subsidy amounts necessary to support this program were appropriated in fiscal year 1993.

PROGRAM DESCRIPTION

This program will test the feasibility of enabling VA to make di-
rect home loans to native American veterans who live on U.S. trust
lands. This program is a 5-year pilot program which began in 1993.

COMMITTEE RECOMMENDATION

The bill includes $205,000 for administrative expenses associated
with this program in fiscal year 1996, as in the House bill. These
funds may be transferred to the ‘‘General operating expenses’’ ac-
count.

VETERANS HEALTH ADMINISTRATION

MEDICAL CARE

Appropriations, 1995 1 ........................................................................... $16,164,684,000
Budget estimate, 1996 ........................................................................... 16,961,487,000
House allowance .................................................................................... 16,777,474,000
Committee recommendation ................................................................. 16,450,000,000

1 Includes rescission of $50,000,000 in Public Law 104–19.

PROGRAM DESCRIPTION

The Department of Veterans Affairs [VA] operates the largest
Federal medical care delivery system in the country, with 173 hos-
pitals, 39 domiciliaries, 136 nursing homes, and 376 outpatient
clinics which includes independent, satellite, community-based, and
rural outreach clinics.

This appropriation provides for medical care and treatment of eli-
gible beneficiaries in VA hospitals, nursing homes, domiciliaries,
and outpatient clinic facilities; contract hospitals; State home facili-
ties on a grant basis; contract community nursing homes; and
through the hometown outpatient program, on a fee basis. Hospital
and outpatient care also are provided for certain dependents and
survivors of veterans under the Civilian Health and Medical Pro-
gram of the VA [CHAMPVA]. The medical care appropriation also
provides for training of medical residents and interns and other
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professional paramedical and administrative personnel in health
science fields to support the Department’s and the Nation’s health
manpower demands.

COMITTEE RECOMMENDATION

The Committee has provided $16,450,000,000 for medical care.
This represents an increase of $285,316,000 over the current budg-
et, and decreases of $511,487,000 below the budget request and
$327,474,000 below the House amount.

In order to provide the Department with flexibility in determin-
ing where to reduce spending levels below what is proposed in the
budget, the Committee has not taken any specific reductions. How-
ever, the Committee is aware of numerous initiatives which the
Veterans Health Administration could implement to achieve signifi-
cant cost savings. Many of these initiatives have been suggested by
the inspector general or the General Accounting Office.

Following is a list of some options and estimated cost savings
(where available) which have been identified: shift inpatient treat-
ment to an outpatient basis where clinically appropriate (up to
$2,000,000,000); reduce or eliminate beneficiary travel
($100,000,000); improve the management of VHA’s drug
formularies ($50,000,000); adopt Medicare rates for outpatient fee-
basis care ($25,000,000); streamline means-testing procedures
($9,000,000); improve support services ($20,000,000); consolidate
underutilized services in nearby VA medical centers; implement
multimonth dispensing of prescription drugs; suspend locality-
based pay adjustments which may be substantially higher than jus-
tified; restructure ambulatory care services to ensure a more even
workload; increase sharing arrangements with the Department of
Defense and discontinue the practice of inappropriately designating
certain patients in acute care categories.

This list demonstrates that the amount provided for VA medical
care is sufficient to provide high quality care to those veterans cur-
rently being cared for in the VA. However, the Committee is not
suggesting that changes are not needed. It is strongly agreed that
VA must begin to undertake major reforms in order to provide
higher quality and more cost-effective medical care to veterans in
view of the declining discretionary budget over the next 7 years
coupled with a decreasing veteran population.

Transitioning to ambulatory care.—The Committee believes cur-
rent eligibility requirements for VA medical care badly are in need
of simplification and reform. The preference for inpatient care in-
herent in current law inhibits VA from providing the most clini-
cally appropriate and cost-effective care in all instances. To ensure
appropriate and cost-effective clinical care to veterans in the ab-
sence of comprehensive legislative changes, the Committee has in-
cluded a provision enabling VA to treat veterans eligible for hos-
pital care or medical services in the most efficient manner. Private
sector medical care systems are employing managed care to use
scarce medical resources more efficiently while maintaining quality
of patient care. Similarly, the Committee believes VA should use
resources to treat eligible veterans in the most appropriate and
cost-effective medical care settings. Studies have demonstrated that
VA could use some of these same techniques to provide more cost-
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effective care to its patients. One study of VA medical or surgical
inpatients’ lengths of stay indicated that VA could substitute less
expensive outpatient or long-term care for 40 percent of its
nonacute inpatient admissions. The Committee supports the De-
partment’s efforts to shift as much of its inpatient workload to am-
bulatory care settings as possible, to make better use of its re-
sources.

Veterans integrated service networks.—VHA recently announced
plans to reorganize into veterans integrated service networks
[VISN’s], enabling the Department to better manage its resources
and services, which the Committee supports. It is expected that the
reorganization will bring about important changes to VHA and will
encourage innovative, modern approaches to health care delivery.
The Committee strongly supports this initiative.

Currently VHA’s allocation of resources amongst its 172 medical
centers is very inequitable, with certain medical centers receiving
double the resources of other medical centers with the same patient
load. The reorganization should help to correct such inequities, and
ensure that the best performing medical centers are rewarded. The
reorganization should ensure that nationwide, veterans have more
equitable access to VA care, and should encourage innovative, high
quality cost-effective medical care to veterans.

The Committee notes that certain VA hospitals or wards of hos-
pitals have very low occupancy rates, some lower than 50 percent,
particularly for surgical services. As part of the reorganization,
VHA should strongly consider eliminating surgical and other serv-
ices in such medical centers, and consolidate high-cost services.
This would enable the Department to use its resources more effec-
tively, and ensure that quality of care remains high throughout the
system.

Finally, in implementing the new decentralized organizational
structure, VHA should ensure that specialized services for veter-
ans, such as spinal cord injury rehabilitation, blind rehabilitation,
and post-traumatic-stress disorder treatment, receive adequate re-
sources. The Committee is concerned that reorganization efforts
could endanger the national mission of VA’s specialized programs
and services by ceding management authority, service sizing deci-
sions, and budget determinations for those national programs to
local managers. The VHA reorganization calls for VHA national
headquarters to adopt an oversight role over health care facilities
in the field to ensure adequate compliance with standards based on
guidelines and parameters of care. The Committee is concerned
that VA is proceeding with reorganization without first adopting
these guidelines and standards or the oversight plans and mecha-
nisms to enforce them. Under these circumstances, specialized pro-
grams, which form the core of the VA’s mission to disabled veter-
ans, are in jeopardy. To avoid erosion of specialized programs, VHA
is directed to identify total current funding for specialized pro-
grams listed in the reorganization plan, and is to ensure that no
less than the amounts budgeted and expended for specialized pro-
grams in fiscal year 1995 be allocated for the maintenance of those
programs in fiscal year 1996.

Access points.—The Committee is aware that the Department
has plans to expand access to outpatient care. So-called access
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points are being considered in more than 180 locations. While the
Committee fully supports ensuring that eligible veterans have con-
venient access to VA facilities, and supports the concept of commu-
nity based outpatient care, the Committee is concerned about asso-
ciated policy, legal, and budgetary issues which VA ought to ad-
dress before proceeding with them.

First, the Committee believes that access points represent a sig-
nificant change in the way VA provides health care. A reliance on
community-based managed care through contractual capitation-
based arrangements with private providers constitutes an impor-
tant change in VA policy. This change in policy has never been for-
mally articulated by the Department. Further, while VHA has di-
rected medical centers to improve access to care, no criteria have
been established for doing so, leaving it up to the individual medi-
cal centers to set their own policies and standards.

In addition, the Committee is aware of legal questions surround-
ing VA’s contracting authority which would be required for certain
access points being considered. To provide routine care for non-
service-connected veterans through contracts with private provid-
ers, as is contemplated in some instances, may require legislation.

The Committee is also concerned about VA’s plans to expand
care to veterans currently not being cared for in the VA system,
specifically those who may have access to other means of health
care. At a time of declining resources, the Committee questions the
wisdom and fairness of increasing the population served by the VA
system.

In addition, the Department has not demonstrated how it will
sustain the increased costs associated with access points and which
particular activities may be reduced to offset the costs of establish-
ing and maintaining access points.

Finally, the Committee is concerned that some access points are
being planned in areas which are within close proximity to existing
VA facilities. The Committee does not intend to prohibit VA from
going forward with access points. Indeed, access points may rep-
resent the future direction for the VA and may be an integral com-
ponent of the VISN’s. In addition, access points will help meet the
needs of underserved rural veterans. However, these issues should
be addressed before the Department proceeds with its plans.

Decision support system.—The Committee continues to be con-
cerned with VA’s inability to accurately track costs and outcomes
related to patient care at VA facilities. Such information is critical
in order to compare the performance of one facility to another, and
to appropriately allocate resources. VA is in the process of imple-
menting the decision support system, an executive information sys-
tem that will provide data on patterns of care and patient outcomes
linked to resource consumption and costs associated with health
care services. The Committee urges VA to move forward expedi-
tiously with DSS, and wishes to be kept apprised of VA’s progress
in this area.

HOST.—The Committee is concerned that the Hybrid Open Sys-
tems Technology [HOST] Program lacks any strategic plan, includ-
ing goals and objectives, appropriate selection criteria, and a mi-
gration strategy. HOST is intended to test commercial off-the-shelf
applications in conjunction with VA’s Decentralized Hospital Com-
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puter Program. GAO has made recommendations regarding oppor-
tunities to improve HOST, including the suspension of funding of
new HOST projects until management deficiencies are corrected.
The Committee supports GAO’s recommendations, and notes that
VA’s budget request includes $15,000,000 for HOST. The Commit-
tee wishes to be kept apprised of VA’s plans and progress in imple-
menting GAO’s recommendations.

Given the escalating costs of providing automated data process-
ing support to the Veterans Health Administration activities, VA
should consider alternatives to the current processes for the design,
development, and maintenance of application software. Serious con-
sideration should be given to commercial procurements, outsourc-
ing of certain functions, reengineering processes, and other cost-ef-
fective measures. The current policies relating to in-house develop-
ment and the limited use of the HOST program are not likely to
provide the cost effectiveness required when the demand for ADP
support is increasing. VA is directed to provide a report to the
Committee on its ADP cost-containment strategy, with particular
reference to the issues raised above, by March 1, 1996.

The Committee is aware of the need for a veterans community
primary care clinic in Liberal, KS. Veterans in southwest Kansas
currently face a 3- to 4-hour drive to the nearest VA medical cen-
ter, which is unacceptable. VA should expediously establish a clinic
to meet the needs of southwest Kansas’ veteran population, as has
been proposed by the Amarillo, TX, VA hospital. Resources to es-
tablish this clinic are to be provided from the allocation to the
Amarillo facility.

The Committee is aware there is a need for outpatient care serv-
ices for veterans in many areas, including Grafton, ND, and Wood
and Tucker Counties, WV. VA is urged to make every effort to
meet those needs within available resources.

The Committee fully supports the administration’s budget re-
quest for lease costs for the relocation and expansion of the sat-
ellite outpatient clinic near Fort Myers, FL.

The Committee is aware that the Center for Minority Veterans
and the Center for Women Veterans may be understaffed. Given
the importance of evaluating the appropriateness of VA services
and benefits for women and minorities, the Department should con-
sider providing additional staff to these centers.

The Committee is aware of the difficulty in staffing several VA
facilities in the southwest, particularly in El Paso, TX. This situa-
tion is compounded by budgetary constraints the VA faces in allo-
cating FTEE’s among its facilities. The Committee urges that the
VA, through the veterans integrated service networks engage in
intra-VISN FTEE transfers during the fiscal year for purposes of
staffing as warranted by changing circumstances in VA medical fa-
cilities. The Committee urges the VA to review the staffing situa-
tion in El Paso and to move personnel as necessary to meet the
new service demands that will exist if veterans are not required to
travel to other VA facilities for treatment.

The Committee urges the Department to continue the dem-
onstration involving the Clarksburg VAMC and Ruby Memorial
Hospital at current levels.
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The Committee strongly urges VA to develop a center to coordi-
nate academic training programs for physical therapists at the
Brooklyn VA hospital. The Committee is aware there is a shortage
of physical therapists nationwide. A training center would provide
the opportunity for students to complete research projects in phys-
ical therapy and rehabilitation. In view of the critical shortage of
clinical training sites in the New York City area, the Brooklyn VA
would provide an excellent location for such a training program.

The Committee commends the Department for its participation
in an advanced coal technology project at the Lebanon, PA, Medical
Center in which a fluidized bed boiler will cofire coal and medical
wastes to provide steam for the hospital. Given the potential cost
savings for energy and hospital waste disposal, the Committee di-
rects the Department to study the potential for using this tech-
nology at other VA facilities.

Bill language is included, as in the House, delaying the obliga-
tion of $789,000,000 for equipment and land and structures object
classifications until August 1, 1996. Similar language has been in-
cluded in previous appropriation bills.

COMMITTEE RECOMMENDATION

MEDICAL AND PROSTHETIC RESEARCH

Appropriations, 1995 ............................................................................. $251,743,000
Budget estimate, 1996 ........................................................................... 257,000,000
House allowance .................................................................................... 251,743,000
Committee recommendation ................................................................. 257,000,000

PROGRAM DESCRIPTION

The ‘‘Medical and prosthetic research’’ account provides funds for
medical, rehabilitative, and health services research. Medical re-
search supports basic and clinical studies that advance knowledge
leading to improvements in the prevention, diagnosis, and treat-
ment of diseases and disabilities. Rehabilitation research focuses
on rehabilitation engineering problems in the fields of prosthetics,
orthotics, adaptive equipment for vehicles, sensory aids and related
areas. Health services research focuses on improving the effective-
ness and economy of delivery of health services.

COMMITTEE RECOMMENDATION

The Committee has provided $257,000,000 for medical and pros-
thetic research, as requested by the administration. This is an in-
crease of $5,257,000 over the current budget and the House
amount. The Committee has provided an increase for this program
because it is a critical component of the VA health care system.
The VA research program attracts outstanding physicians to the
VA system, and helps to ensure high quality cost-effective care to
veterans. No funds are earmarked in view of the importance of
merit-review.

The Committee recommends that health services research fund-
ing be used by VHA to develop clinical practice guidelines and out-
come measures to assess the quality and quantity of spinal cord in-
jury medicine. To assure the quality of these guidelines and meas-
ures, VHA should coordinate its development process with other
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Federal agencies with guidelines development expertise including
the Agency for Health Care Policy Research. To ensure the inde-
pendence and acceptance of these guidelines within the practitioner
community, VA should coordinate all development activity with
consortia of provider and consumer groups acquainted with the
field of SCI medicine.

The Committee commends VA for establishing a 5-year public-
private partnership to support research on diabetes, a major health
concern facing our Nation’s veterans, and supports its continuation.

HEALTH PROFESSIONAL SCHOLARSHIP PROGRAM

Appropriations, 1995 ............................................................................. $10,386,000
Budget estimate, 1996 ........................................................................... 10,386,000
House allowance .................................................................................... 10,386,000
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

The Health Professional Scholarship Program provides for tui-
tion, stipend and other educational expenses to eligible full-time
students leading to degrees in nursing and other allied health dis-
ciplines. Scholarship recipients incur a service obligation to VA for
a period of 1 year for each year of scholarship support. A minimum
2-year obligation is incurred by all recipients. The scholarship pro-
gram, originally established by Public Law 96–330, was imple-
mented in 1982.

COMMITTEE RECOMMENDATION

The Committee has not funded this program owing to budgetary
constraints. This program was created to enhance the Depart-
ment’s ability to attract and retain nurses at a time when there
were significant shortages. The program is no longer essential be-
cause VA does not have shortages of nurses or other health profes-
sionals. Individuals currently enrolled in the scholarship program
will not be impacted by the elimination of funding; full funding for
current participants was provided in earlier appropriations.

MEDICAL ADMINISTRATION AND MISCELLANEOUS OPERATING
EXPENSES

Appropriations, 1995 ............................................................................. $69,789,000
Budget estimate, 1996 ........................................................................... 72,262,000
House allowance .................................................................................... 63,602,000
Committee recommendation ................................................................. 63,602,000

PROGRAM DESCRIPTION

This appropriation provides funds for central office executive di-
rection (Under Secretary for Health and staff), administration and
supervision of all VA medical and construction programs, including
development and implementation of policies, plans, and program
objectives.

COMMITTEE RECOMMENDATION

The Committee has provided $63,602,000 for medical administra-
tion and miscellaneous operating expenses, a decrease of
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$8,660,000 below the budget request, $6,187,000 below the current
budget, and the same as the House amount. This reduction is being
taken in view of the Veterans Health Administration’s reorganiza-
tion, which is to be implemented in fiscal year 1996. The reorga-
nization will decentralize decisionmaking to the 22 service areas,
and will decrease the need for central office oversight. Therefore,
the Committee does not believe the current FTE level of approxi-
mately 800 Washington-based staff is necessary to oversee the VA
medical system.

The Committee has made the following changes to the budget re-
quest:

¥$5,000,000 from construction management. Consistent with the
Committee’s decision to eliminate all construction funding in
fiscal year 1996, central office construction management is
being reduced. Construction management workload at head-
quarters will be limited to overseeing ongoing projects.

¥$2,000,000 from the transition office. The Committee notes
that the transition office replaced the Health Care Reform Of-
fice which was responsible for coordinating VA’s efforts toward
implementing health care reform as envisioned by the Presi-
dent’s proposed legislation. This function is not needed at this
time given that comprehensive health care reform legislation is
unlikely to be enacted this year.

¥$1,000,000 from administration.
¥$660,000 from academic affairs.
These reductions will result in a staffing level comparable to the

fiscal year 1986 level, excluding the construction management staff
who were moved to the field in fiscal year 1992.

GRANTS TO THE REPUBLIC OF THE PHILIPPINES

Appropriations, 1995 ............................................................................. $500,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

Public Law 102–389, authorized an annual $500,000 grant for
treatment of U.S. veterans at the Veterans Memorial Medical Cen-
ter [VMMC]. The grant is for the replacement and upgrading of
equipment and the rehabilitation of the VMMC’s physical plant
and facilities.

COMMITTEE RECOMMENDATION

The Committee has not provided any funding for grants to the
Republic of the Philippines, consistent with the President’s request
and the House mark.
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TRANSITIONAL HOUSING LOAN PROGRAM

(INCLUDING TRANSFER OF FUNDS)

Program
account

Administrative
expenses

Appropriations, 1995 ...................................................................................... $7,000 $54,000
Budget estimate, 1996 .................................................................................. 7,000 56,000
House allowance ............................................................................................ 7,000 54,000
Committee recommendation .......................................................................... 7,000 54,000

PROGRAM DESCRIPTION

This account provides for the cost of direct loans and the associ-
ated administrative expenses, for the transitional housing loan pro-
gram to nonprofit organizations.

VA is authorized under Public Law 102–54 to make transitional
housing loans to nonprofit organizations exclusively for use as tran-
sitional group residences for veterans who are in a program for the
treatment of substance abuse. The amount of a loan cannot exceed
$4,500 for any single residential unit and each loan must be repaid
within 2 years through monthly installments.

COMMITTEE RECOMMENDATION

The Committee has provided $7,000 for the estimated cost of pro-
viding loans for this new program which shall be transferred from
the general post fund, associated administrative expenses of
$54,000 which shall be transferred from the general post fund, and
a limitation on direct loans of $70,000.

DEPARTMENTAL ADMINISTRATION

GENERAL OPERATING EXPENSES

Appropriations, 1995 ............................................................................. $890,193,000
Budget estimate, 1996 ........................................................................... 915,643,000
House allowance .................................................................................... 821,487,000
Committee recommendation ................................................................. 880,000,000

PROGRAM DESCRIPTION

This appropriation provides for the administration of nonmedical
veterans benefits through the Veterans Benefits Administration
[VBA], the executive direction of the Department, several top level
supporting offices, of the Board of Contract Appeals, and the Board
of Veterans Appeals.

COMMITTEE RECOMMENDATION

The Committee has provided $880,000,000 for general operating
expenses, an increase of $58,513,000 over the House amount, and
a decrease of $10,193,000 below the current budget and
$35,643,000 below the budget request.

The Committee has made the following changes to the budget re-
quest:

¥$32,000,000 from the administrative costs of the insurance pro-
grams. As in the House, the Committee has included an ad-
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ministrative provision enabling the Department to utilize sur-
plus earnings in the insurance programs for administrative ex-
penses associated with those programs, estimated to be
$32,000,000.

¥$1,000,000 from general administration travel costs. The Com-
mittee is concerned about reports of excessive travel by several
high ranking VA officials. The amount provided represents an
increase of $500,000 over the fiscal year 1994 level.

∂$1,000,000 for a National Academy of Public Administration
study of the Veterans Benefits Administration and the claims
processing system, described below.

¥$3,643,000 as a general reduction, subject to normal
reprogramming guidelines.

The Committee continues to be concerned about the backlog of
claims in the Veterans Benefits Administration. It is simply unac-
ceptable that veterans wait, on average more than 5 months for de-
cisions about original compensation claims. Despite some improve-
ments in reducing the backlog through the use of overtime, the
backlog is expected to include some 400,000 compensation and pen-
sion claims awaiting action at the end of this fiscal year. Additional
staff and overtime will not solve the backlog problem, but will pro-
vide only short-term improvements. Systemic problems must be ad-
dressed, including a bureaucratic, staff-intensive method of proc-
essing claims, completely inadequate automation of the process,
and a plethora of cumbersome regulations.

While the Committee has provided an increase of $58,513,000
over the House amount for general operating expenses, this is not
intended to demonstrate support for the status quo. Rather, it is
intended to ensure timely processing of claims pending major VBA
reforms, so veterans do not suffer due to the Department’s prob-
lems.

The Committee continues to be troubled by reports of significant
shortcomings associated with VBA’s modernization effort. The mod-
ernization effort is intended to improve efficiency and timeliness of
claims processing, but according to the General Accounting Office,
reinforced by concerns expressed by the General Services Adminis-
tration and CNA Corporation, there are serious problems. Accord-
ing to GAO testimony, there has been a complete lack of strategic
analysis of how the new system will improve service, no examina-
tion of the costs and benefits, no integration of the various initia-
tives, and no one point of central authority for the project. Mod-
ernization of VBA is a critical component to improving claims proc-
essing. This issue must be a top priority and must involve more
than simply the acquisition of expensive hardware. Bill language
has been included preventing VBA from going forward with stage
III of the modernization effort in fiscal year 1996. In addition, bill
language has been included, as in the House, permitting the
$25,500,000 earmarked in the fiscal year 1995 appropriations act
for the VBA modernization program to be available for any expense
authorized under general operating expenses.

The Committee has provided $1,000,000 to the National Acad-
emy of Public Administration for a comprehensive assessment of
the Veterans Benefits Administration with particular emphasis on
specific steps necessary to make claims processing more efficient
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and less time consuming. NAPA will evaluate the modernization
initiative and its link to strategic goals and priorities, efforts to
reengineer the claims processing methodology, efforts to simplify
rules and regulations, performance measures for critical program
areas and systems modernization efforts, the regional office struc-
ture, and the roles of the Board of Veterans Appeals and the Court
of Veterans Appeals. The NAPA review is intended to build on, not
duplicate, existing efforts to review and make recommendations on
these issues.

Bill language has been included, as in the House, providing VA
with the authority to pay administrative costs of the Service Mem-
bers Occupational Conversion and Training Act.

NATIONAL CEMETERY SYSTEM

Appropriations, 1995 ............................................................................. $72,604,000
Budget estimate, 1996 ........................................................................... 75,308,000
House allowance .................................................................................... 72,604,000
Committee recommendation ................................................................. 72,604,000

PROGRAM DESCRIPTION

The National Cemetery System was established in accordance
with the National Cemeteries Act of 1973. It has a fourfold mis-
sion: to provide for the interment in any national cemetery the re-
mains of eligible deceased servicepersons and discharged veterans,
together with their spouses and certain dependents, and to perma-
nently maintain their graves; to mark graves of eligible persons in
national and private cemeteries; to administer the grant program
for aid to States in establishing, expanding, or improving State vet-
erans’ cemeteries; and to administer the Presidential Memorial
Certificate Program.

There are a total of 147 cemeterial installations in 39 States, the
District of Columbia, and Puerto Rico.

COMMITTEE RECOMMENDATION

The Committee has provided $72,604,000 for the National Ceme-
tery System, as provided by the House.

OFFICE OF THE INSPECTOR GENERAL

Appropriations, 1995 ............................................................................. $31,815,000
Budget estimate, 1996 ........................................................................... 33,500,000
House allowance .................................................................................... 30,900,000
Committee recommendation ................................................................. 30,900,000

PROGRAM DESCRIPTION

The Office of Inspector General was established by the Inspector
General Act of 1978 and is responsible for the audit and investiga-
tion and inspections of all Department of Veterans Affairs pro-
grams and operations.

COMMITTEE RECOMMENDATION

The Committee has provided $30,900,000 for the inspector gen-
eral as in the House. This is a decrease of $2,600,000 below the re-
quest and a decrease of $915,000 below the current budget.
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CONSTRUCTION, MAJOR PROJECTS

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $354,294,000
Budget estimate, 1996 ........................................................................... 513,755,000
House allowance .................................................................................... 183,455,000
Committee recommendation ................................................................. 35,785,000

PROGRAM DESCRIPTION

The construction, major projects appropriation provides for con-
structing, altering, extending, and improving any of the facilities
under the jurisdiction or for the use of VA, including planning, ar-
chitectural and engineering services, and site acquisition where the
estimated cost of a project is $3,000,000 or more.

COMMITTEE RECOMMENDATION

The Committee has provided $35,785,000 for the ‘‘Major con-
struction’’ account. This amount provides for no new major medical
construction projects. The amount funds the administration’s re-
quest for asbestos abatement for ongoing projects ($17,625,000);
hazardous substance abatement for ongoing projects ($500,000); na-
tional cemetery system projects ($6,860,000); the judgment fund
($10,300,000); and claims analyses ($500,000).

The Committee has not funded any new construction projects for
several reasons. First, the Committee is concerned about the out-
year budget implications associated with building new facilities,
and the Department has not demonstrated how it will accommo-
date activation costs for new facilities with a declining budget. In
addition, legislation has not been reported out of the Senate Veter-
ans Affairs Committee authorizing construction projects for fiscal
year 1996 which are not currently authorized; no funds may be ex-
pended by the Department for unauthorized projects. Finally, until
the reorganization of VHA is implemented, the Committee believes
it is premature to begin new construction projects.

The Committee notes that its recommendation is consistent with
the opinion of the Senate Veterans Affairs Committee, which stated
in its report on the fiscal year 1996 budget (Senate Report 104–82):
‘‘* * * VA’s emphasis on its inpatient care and acute care infra-
structure—expressed both by its plans to build new medical centers
and to rehabilitate old ones—is cause for concern. The Committee
is greatly concerned that this may reflect a misallocation of scarce
Federal resources to health care delivery methods which are rel-
atively inefficient, and which have been deemphasized by private
sector providers’ emphasis on ambulatory care facilities.’’ The Vet-
erans Affairs Committee goes on to ‘‘urge VA to reorient its think-
ing to the enhanced provision of ambulatory care and nonacute
care services.’’ Finally, the Veterans Affairs Committee stated that:
‘‘it does not anticipate, absent some extraordinary circumstances,
authorizing the construction of any new inpatient facilities.’’

According to GAO, average daily inpatient workload in VA hos-
pitals declined 56 percent between 1969–94 with further declines
likely. The Committee urges the Department to carefully consider
how the Department’s reorganization efforts, and possible
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realignments which occur as part of reorganization, will impact its
future facility construction and renovation needs. It is expected
that the fiscal year 1997 budget request will be predicated on a
careful analysis of, and strategic plan to meet, future systemwide
needs, recognizing a declining and aging veteran population and a
shift toward outpatient care.

The Committee notes the compelling needs of veterans in east
central Florida for medical care, and regrets that current and fu-
ture budget constraints have prevented the funding of the proposed
Brevard County Medical Center. The Department is to make every
effort to ensure that the medical needs of all eligible veterans in
east central Florida who seek VA medical care are provided for. In
the event that significant additional appropriations are not pro-
vided for the phased construction of the Brevard County hospital
in the 1996 appropriations process, the fiscal year 1995 appropria-
tion of $17,200,000 shall be used for the design and construction
of a comprehensive medical outpatient clinic, as in the House.

The Committee notes that the renovation projects requested in
the budget would address signficant space, functional, and tech-
nical deficiencies; privacy standards; and handicapped accessibility
requirements. In particular, the Committee notes that the proposed
renovation of the Reno VAMC would address inadequate fire pro-
tection, oxygen systems, air-conditioning, handicapped accessibility,
and various space deficiencies. Similarly, the Perry Point renova-
tion project would address Joint Commission on Accreditation of
Healthcare Organizations [JCAHO] criteria and code requirements,
and improve safety and ward management. However, as stated ear-
lier, until authorized, the VA cannot proceed with these projects;
five of the seven requested projects are not autorized. Moreover,
the VA must ensure that each of these facilities will be needed in
the future to address the needs of a changing veteran population.
To address critical deficiencies of an immediate nature, particularly
items required for JCAHO accreditation, the appropriation for
minor construction has been increased above the current funding
level.

The Committee is concerned that VA has not expended funds
previously appropriated for the Reno project to move the project
along in a timely manner, and strongly encourages VA to utilize
currently available funds in an appropriate and expeditious man-
ner.

Several important projects have come to the Committee’s atten-
tion. The Committee notes the high priority associated with con-
structing an ambulatory care addition and patient environmental
improvements at the Wilkes-Barre, PA, VA Medical Center. The
Committee also continues to support the central air-conditioning
project at the Fargo, ND, VA Medical Center. And finally, the Com-
mittee notes the importance of the Providence, RI, regional office
relocation. These projects are to receive priority consideration for
inclusion in the President’s fiscal year 1997 budget.

Bill language has been included, as in the House, transferring
$7,000,000 from this account to the parking revolving fund for the
San Juan VA Medical Center parking facility. This is a technical
correction to the fiscal year 1995 appropriation for that project.
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CONSTRUCTION, MINOR PROJECTS

Appropriations, 1995 ............................................................................. $152,934,000
Budget estimate, 1996 ........................................................................... 229,145,000
House allowance .................................................................................... 152,934,000
Committee recommendation ................................................................. 190,000,000

PROGRAM DESCRIPTION

The construction, minor projects appropriation provides for con-
structing, altering, extending, and improving any of the facilities
under the jurisdiction or for the use of VA, including planning, ar-
chitectural and engineering services, and site acquisition, where
the estimated cost of a project is less than $3,000,000.

COMMITTEE RECOMMENDATION

The Committee recommends $190,000,000, an increase of
$37,066,000 over the current budget and the House amount, and
a decrease of $39,145,000 below the amount requested. The in-
crease is provided owing to the importance of meeting basic infra-
structure improvements such as correction of code deficiencies and
correcting environmental deficiencies that affect patient care areas
such as air-conditioning and ventilation, handicap accessibility, life
safety code, and compliance with accreditation standards. The
amount provided will also ensure that revised technical facility re-
quirements to control the potential spread of infectious diseases are
met.

This appropriation account should be used to meet any critical
requirements, such as safety and fire code deficiencies, at facilities
which were denied major construction funding by the Committee in
fiscal year 1996. The Committee wishes to ensure such deficiencies
are addressed in a timely fashion.

PARKING REVOLVING FUND

Appropriations, 1995 ............................................................................. $16,300,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

The revolving fund provides funds for the construction, alter-
ation, and acquisition (by purchase or lease) of parking garages at
VA medical facilities authorized by 38 U.S.C. 8109.

The Secretary is required under certain circumstances to estab-
lish and collect fees for the use of such garages and parking facili-
ties. Receipts from the parking fees are to be deposited in the re-
volving fund and would be used to fund future parking garage ini-
tiatives.

COMMITTEE RECOMMENDATION

No new budget authority is requested by the administration or
provided for fiscal year 1996.
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GRANTS FOR CONSTRUCTION OF STATE EXTENDED CARE FACILITIES

Appropriations, 1995 ............................................................................. $47,397,000
Budget estimate, 1996 ........................................................................... 43,740,000
House allowance .................................................................................... 47,397,000
Committee recommendation ................................................................. 47,397,000

PROGRAM DESCRIPTION

This account is used to provide grants to assist States in acquir-
ing or constructing State home facilities for furnishing domiciliary
or nursing home care to veterans, and to expand, remodel or alter
existing buildings for furnishing domiciliary, nursing home, or hos-
pital care to veterans in State homes. The grant may not exceed
65 percent of the total cost of the project, and grants to any one
State may not exceed one-third of the amount appropriated in any
fiscal year.

COMMITTEE RECOMMENDATION

The Committee has provided $47,397,000 for grants for the con-
struction of State extended care facilities. The amount provided is
the same as the House amount and the current budget, and rep-
resents an increase of $3,657,000 above the budget request. This
amount should enable the Department to come close to fully fund-
ing priority I project requests. The Committee recognizes that this
program is a cost-effective means of meeting the long-term health
care needs of veterans.

GRANTS FOR THE CONSTRUCTION OF STATE VETERANS’ CEMETERIES

Appropriations, 1995 ............................................................................. $5,378,000
Budget estimate, 1996 ........................................................................... 1,000,000
House allowance .................................................................................... 1,000,000
Committee recommendation ................................................................. 1,000,000

PROGRAM DESCRIPTION

Public Law 95–476, as codified in title 38 U.S.C. 2408, estab-
lished authority to provide aid to States for establishment, expan-
sion, and improvement of State veterans’ cemeteries which are op-
erated and permanently maintained by the States. A grant may not
exceed 50 percent of the total value of the land and the cost of im-
provements.

COMMITTEE RECOMMENDATION

The Committee recommends $1,000,000 for grants for construc-
tion of State veterans’ cemeteries in fiscal year 1996, as requested
by the administration and provided by the House.

ADMINISTRATIVE PROVISIONS

The Committee has included six administrative provisions car-
ried in earlier bills. In addition, a provision is included limiting
compensation payments to certain mentally incompetent veterans
with no dependent family members. This provision results in
$170,000,000 in budget authority and $157,000,000 in outlays,
which is used to offset the increase provided for medical care.
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Another provision is included enabling VA to use surplus earn-
ings from the life insurance programs for administrative expenses
associated with those programs, totaling approximately
$32,000,000. This provision offsets the reduction to general operat-
ing expenses.

The Committee has included an administrative provision author-
izing VA to convey property to the Federal Highway Administra-
tion which is necessary for the modernization of U.S. Highway 54
in Wichita, KS. The project requires the acquisition of approxi-
mately 6.3 acres of land, across the south edge of the Department
of Veterans Affairs Medical and Regional Office Center
[VAM&ROC], Wichita, KS. The city of Wichita will be responsible
for providing the appropriate space necessary to house the services
and equipment currently occupying buildings 8 and 30, document-
ing the historical aspects of building 8, and relocating the medal
of honor memorial. All costs and responsibilities, and compliance
with all existing statutes and regulations associated with trans-
ferred land and improvements thereon, shall be the sole respon-
sibility of the Secretary of Transportation.

Finally, the Committee has included bill language authorizing
VA to use supply fund resources for an acquisition computer net-
work, as requested by the Department. This will enable VA to
streamline the procurement process and optimize the use of scarce
medical resources.
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TITLE II—DEPARTMENT OF HOUSING AND URBAN
DEVELOPMENT

Appropriations, 1995 ............................................................................. $25,453,518,000
Budget estimate, 1996 ........................................................................... 24,340,032,000
House allowance .................................................................................... 19,391,383,000
Committee recommendation ................................................................. 20,329,167,000

GENERAL DESCRIPTION

The Department of Housing and Urban Development [HUD] was
established by the Housing and Urban Development Act (Public
Law 89–174), effective November 9, 1965. This Department is the
principal Federal agency responsible for programs concerned with
the Nation’s housing needs, fair housing opportunities, and improv-
ing and developing the Nation’s communities.

In carrying out the mission of serving the needs and interests of
the Nation’s communities and of the people who live and work in
them, HUD administers mortgage and loan insurance programs
that help families become homeowners and facilitate the construc-
tion of rental housing; rental and homeownership subsidy programs
for low-income families who otherwise could not afford decent hous-
ing; programs to combat discrimination in housing and affirma-
tively further fair housing opportunity; programs aimed at insuring
an adequate supply of mortgage credit; and programs that aid
neighborhood rehabilitation and the preservation of our urban cen-
ters from blight and decay.

HUD administers programs to protect the homebuyer in the mar-
ketplace and fosters programs and research that stimulate and
guide the housing industry to provide not only housing, but a suit-
able living environment.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $20,329,167,000
for the Department of Housing and Urban Development. This is a
reduction of $5,064,351,000 from the 1995 enacted level,
$4,010,865,000 below the budget estimate, and $937,874,000 above
the House allowance.

INTRODUCTION

In January of this year the Committee held a series of special
hearings on the Department of Housing and Urban Development
management and budgetary crisis. During the course of those hear-
ings the Committee reviewed testimony from a variety of witnesses
and examined a number of recent reports addressing these serious
shortcomings of the Department. Among the studies analyzed were:

1. The National Academy of Public Administration [NAPA] July
1994 study, ‘‘Renewing HUD: A Long-Term Agenda for Effective
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Performance.’’ This study, ordered by this Committee in September
1992 found that over the past 15 years the number of HUD pro-
grams have grown, its program flexibility has been sharply cur-
tailed, and its financial exposure has increased. It urged expedi-
tious, comprehensive consolidation and reauthorization of HUD
programs and called for broad waiver and demonstration authority
to foster innovation and respond to community initiatives.

Finally the academy report stated that ‘‘[i]f, after 5 years, HUD
is not operating under a clear legislative mandate and in an effec-
tive, accountable manner, the President and Congress should seri-
ously consider dismantling the Department and moving its core
programs elsewhere.’’

2. The HUD reinvention blueprint which declared that
‘‘[c]onsolidation and devolution will change the way HUD interacts
with families and communities, and, consequently, decrease the
number of staff and dramatically change the types of skills re-
quired to maintain productive relationships.’’ The HUD document
proposed to reduce administrative and processing requirements for
both localities and the Department and improve service through
less onerous requirements, greater local responsibility and flexibil-
ity, and less direct HUD involvement.

3. The HUD inspector general’s December 1994 report on ‘‘Oppor-
tunities for Terminating, Consolidating, and Restructuring HUD
Programs’’ which identified and evaluated 240 separate HUD pro-
grams. The report proposed eliminating small categorical programs
with limited impact and high administrative burdens; social service
activities beyond HUD’s capacity to administer; heavily regulated,
inflexible programs; and multiple overlapping programs.

In her testimony before the Committee, the HUD inspector gen-
eral noted the absence of strong leadership and consistent follow-
through as a factor in delays in correcting HUD management prob-
lems, and cautioned that reform efforts would be an immensely dif-
ficult task.

4. The General Accounting Office also presented testimony which
delineated the HUD deficiencies of weak internal controls, an inef-
fective organizational structure, an insufficient mix of staff with
the proper skills, and inadequate information and financial man-
agement systems. The GAO statement then observed that:

[s]olving the problems that exist at HUD will not be easy
and will require a full reexamination of housing policy and
HUD’s mission. Budget needs for HUD’s programs are
growing and, given current housing policy, will remain at
high levels for the foreseeable future, in part because of
HUD’s long-term financial commitments. Also correcting
management deficiencies at HUD will take years and will
require an infrastructure that provides information on
which to base policy decisions. Reforms—be they mild or
drastic—could have serious budget and social implications
* * *.

This series of hearings and accompanying reports reinforced the
developing consensus that the Department of Housing and Urban
Development indeed is confronting a budgetary and management
crisis of unprecedented proportions. Moreover, there was wide
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agreement on the desperate need to undertake fundamental rever-
sal of Federal housing and community development policy which
yielded the past several decades’ record of proliferating programs
and administrative burdens. Finally, there was a clear call for a
structural, disciplined, and long-term effort to improve HUD man-
agement and informational capabilities.

Every witness emphasized the need for fundamental change, re-
quiring a concerted effort by the administration and the Congress.
It is, therefore, very disconcerting to note that in the 9 months
which have elapsed since that series of hearings, no comprehensive
HUD reform measure has been introduced nor has any authorizing
committee conducted followup hearings in delineating the specific
legislative steps necessary to address these critical issues.

This Committee pointedly expressed the urgency for comprehen-
sive legislation to address the widespread management and budg-
etary problems confronting the Department during the consider-
ation of the recently enacted rescission bill for fiscal year 1995
(Public Law 104–19). In the Senate report accompanying that
measure, the Committee stated that:

[This] recommendation is to provide limited program re-
form of excessive administrative and bureaucratic burdens
on efficient housing management and operations. Although
the Committee cannot recommend the comprehensive re-
form legislation needed by the Department in the context
of this emergency supplemental appropriations bill, the
need for reform is as desperately urgent in this adminis-
trative and budgetary disaster, as in any natural disaster.
Hopefully, these initial efforts will set the stage for enact-
ment of a larger and more comprehensive restructuring of
departmental activities and responsibilities prior to the
consideration of the fiscal year 1996 appropriations bill
later in this session of the Congress.—Senate Report 104–
17, at page 107, March 24, 1995.

Despite this plea for prompt action, the Committee must now
confront the responsibility of recommending specific funding levels
for the Department, and its estimated $1,000,000,000,000 in pro-
grammatic commitments, without the benefit of comprehensive leg-
islative formulations by the authorizing committees of jurisdiction.
The appropriation of another $20,000,000,000 for this Department
without such comprehensive reforms cannot be tolerated. There-
fore, the Committee has no alternative but to propose an extensive
legislative package of administrative and management changes
which redirect the programs and authorities, and which provide a
more reasonable and justifiable basis for the expenditure of these
massive sums.

In addition, within the context of individual program funding rec-
ommendations, the Committee proposes the simplification and con-
solidation of many individual categorical programs as suggested by
recent studies of the Department. The Committee notes that this
is a transitionary period in which only a first round of such consoli-
dations are proposed. In future years, the Committee anticipates
continued progress in eliminating many of these remaining sepa-
rate categories of funding as States, localities, and other housing
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and community development organizations adjust and transition
their activities to this restructuring of the Department and the
Federal responsibilities.

HUD MANAGEMENT AND ORGANIZATIONAL REFORMS

Public and Indian housing
The Committee considered, but has deferred recommending stat-

utory provisions to require the implementation of a reorganization
of the Office of Public and Indian Housing to redirect staff re-
sources toward addressing the critical needs of troubled public
housing authorities, and the need to accelerate the demolition of
obsolete developments and facilitate the development of mixed-use,
mixed-income replacement housing.

It is the Committee’s view that such reorganization can be effec-
tively implemented only through concerted efforts by the Depart-
ment if it shares the concern over the inadequacy of meeting these
pressing needs. Unfortunately, to date, the Committee has seen lit-
tle evidence of a meaningful commitment by the Department to
refocus its staffing and management resources toward these serious
priorities.

For example, recently the Department assumed control of the
long-troubled Chicago Public Housing Authority. It is not clear
whether HUD made a deliberate decision to displace local manage-
ment, but upon the resignation of the authority’s governing board,
the Department decided to replace local officials with personnel
from HUD headquarters, other HUD offices, and with volunteers
from other public housing authorities. This step, while clearly
needed to break a downward spiral of housing conditions in the
Chicago authority, have strained the Department’s ability to carry
out its ongoing responsibilities to assist other distressed public
housing authorities.

Such dramatic steps as a Federal takeover simply do not rep-
resent a sustainable solution to similar problems afflicting other
troubled authorities across the country in cities such as New Orle-
ans, Philadelphia, and Detroit. Rather than engaging in such ex-
traordinary crisis management efforts to salvage such dysfunc-
tional authorities, the Department must develop a strategy to an-
ticipate and prevent such desperate conditions.

The Committee is convinced that the Department must abandon
its attempt to administratively control the operations of all public
housing authorities. Those localities that have demonstrated the
management ability and desire to independently redirect their low-
income housing assistance programs should be allowed to chart
their own course without HUD bureaucratic interference. The De-
partment must instead focus its attentions toward those housing
authorities that are experiencing management shortcomings, or are
in need of greater assistance from HUD in developing more effec-
tive programs.

In addition, the Committee is proposing a concentration of re-
sources focused on the urgent task of demolishing failed public
housing developments. The affected housing authorities must re-
place these obsolete, unworkable, inefficient, and excessively costly
to maintain projects with mixed income developments that have
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lower concentrations of poverty. An alternative to replacement
housing includes greater reliance on vouchers where such forms of
housing assistance will better utilize local market resources at
lower subsidy cost. Related to the demolition of these failed hous-
ing projects, HUD also needs to dramatically expand its capacity
to assist cities and local housing authorities in expanding relation-
ships with private housing developers and others in utilizing more
innovative means of developing affordable housing for low-income
families which include tax credits, State debt financing, and other
capital sources.

It is clear that these new methods require a very different skill
mix than is currently represented in the HUD field office structure
which has been preoccupied with regulatory and administrative
compliance rather than on economic feasibility and analyzing com-
plex financial proposals. Similarly, cities and local housing authori-
ties have long forgotten the lessons and limitations of creative
dealmaking associated with programs such as the urban develop-
ment action grants [UDAG], which encouraged leveraging public
resources with private capital to make possible development
projects. Assuring the financial viability of such projects and maxi-
mizing the return on the contribution of public participation re-
quires specialized training and skills which are not well rep-
resented in the current administrative ranks of the Department or
the cities.

FHA and multifamily housing management
In many respects, the deficiencies and mismanagement that

plague HUD’s public housing programs are even worse with respect
to the Department’s portfolio of FHA-insured and federally sub-
sidized multifamily project-based assistance programs. During
hearings earlier this year the HUD inspector general cited the
alarming condition of portions of HUD’s multifamily housing pro-
gram and said that a disturbing number of projects are neglected
by their owners. Tenants, with their rent subsidies tied to these
projects, are essentially trapped in deplorable conditions and
HUD’s risk for significant loss is enormous.

Perhaps most alarming was the HUD inspector general’s assess-
ment of the Department’s management and data systems. She said
that HUD lacks the resources needed, in terms of both numbers
and expertise, to adequately service loans and section 8 contracts.
She went on to report that HUD’s management controls in the in-
sured/assisted multifamily housing area are also weak. Field office
physical property inspections, financial statement reviews, and on-
site management reviews have not been performed in a way that
consistently identifies and resolves problems.

Testimony presented by the GAO reaffirmed the findings of the
HUD inspector general, and stated that HUD’s automated data
systems cannot be relied on to provide relevant, timely, accurate,
or complete information and do not adequately support the early
detection of problem loans. Also not having enough loan servicers
with the proper skills has hampered the performance of fundamen-
tal FHA activities, such as monitoring the insured loan portfolio
and servicing loans on properties whose owners have defaulted on
their mortgages.
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Both were commenting on an insured loan portfolio exceeding
$30,000,000,000 in contingent taxpayer liability, and on which FHA
has already established a $10,300,000,000 loan loss reserve. More-
over, these subsidized apartment buildings currently cost about
$8,000,000,000 in annual rental subsidies, often at rates which
substantially exceed prevailing market rents.

As discussed later in this report, the Department has proposed
a mark-to-market initiative to address the cost of these housing as-
sistance programs. Unfortunately, HUD is constrained by its own
administrative and data management limitations in assessing the
impact of its own proposals, and has been forced to undertake a
special survey to provide more accurate information on its multi-
family housing inventory.

In addition, the Department was constrained in proposing strate-
gies for reducing the cost of maintaining and subsidizing this port-
folio of apartment projects by it own acknowledged shortcomings in
handling the administrative burden of undertaking a project-by-
project renegotiation of subsidies and property management. In-
stead of recommending individualized project assessments and
workout arrangements, the Department decided to turn over these
holdings to a modified liquidation process in which private contrac-
tual parties would conduct property valuations and implement dis-
position measures based on simple financial real estate assess-
ments and FHA loss avoidance concerns.

Naturally, this is of great concern to property owners who view
such a process as an abrogation of the original low-income housing
development commitment under which these properties were ini-
tially developed, very upsetting to affected residents of these apart-
ment buildings who face potential displacement, and potentially
catastrophic to the neighborhoods in which these developments
sometimes represent the only hope for retaining secure and decent
affordable housing, and which otherwise face continued decline.

While it is critical that the Department proceed in a manner
which limits further losses to the FHA fund in handling this inven-
tory, its strategies must be sensitive to housing policy and commu-
nity development concerns. These investments are more than just
financial liabilities on the Federal balance sheet, they are some-
times the only affordable housing opportunities available to mil-
lions of families and represent the last hope for holding back the
decay and decline afflicting many inner-city areas.

The Committee has proposed alternatives to permit HUD to uti-
lize flexible solutions to reduce the heavy subsidy levels necessary
to maintain some of these developments. Implementation of these
tools, however, will require the expansion of HUD’s management
capabilities and staffing, augmented by resources available from
State housing finance agencies and community development orga-
nizations. HUD must abandon its current mindset of liquidating
this portfolio in the manner utilized by the Resolution Trust Cor-
poration in disposing of failed savings and loan assets. The Depart-
ment has the additional responsibilities of preserving affordable
housing opportunities and preventing low-income resident disloca-
tion which require a broader approach to reducing its costs.

As noted later in this report, the Committee is recommending in-
creases in FHA administrative limitations to permit expansion of



42

the Department’s ability to undertake this task. The Committee ex-
pects the Department to act promptly in utilizing these new au-
thorities and resources in correcting its serious deficiencies in this
significant area of management responsibility.

Public housing and tenant-based section 8
Currently the Federal Government supports the operation of

about 1.4 million units of public housing administered though
3,400 local housing authorities. In addition, approximately 1.5 mil-
lion units of tenant-based section 8 vouchers and certificates are
provided directly to low-income families to subsidize the rent of pri-
vately owned housing.

The cost of these assisted housing programs have annually in-
creased with the addition, each year, of new incremental units to
the subsidized inventory, and also because housing costs are driven
by inflationary factors outside the control of the administering
agency. Utility costs, market demand, local development con-
straints, and building codes, labor wage rates, and insurance pre-
miums all contribute to the increased cost of housing. In addition,
new tenant selection rules which have the effect of targeting assist-
ance only to the poorest of the poor, have meant declining resident
payments toward their housing costs, and forced increases in Fed-
eral subsidies, while creating concentrations of very deep poverty
in assisted housing developments.

It is abundantly clear to the Committee that the congressionally
adopted goal of balancing the Federal budget by the year 2002 will
make impossible the funding necessary to meet the increasing cost
of maintaining these housing assistance programs. In this context,
only one course holds any hope to prevent massive dislocation of
low-income families, the elderly, and the disabled that currently
depend on this assistance: a dramatic redirection and restructuring
of costly housing policies and sweeping elimination of administra-
tive burdens on local housing providers. Anything short of such a
major overhaul only will prolong the deterioration and ultimate de-
mise of these programs due to declining budgetary support.

The Committee recommendation, therefore, includes legislation
to dramatically reduce the rules and federally imposed administra-
tive burdens of providing these forms of housing assistance. These
changes include a repeal of Federal preference rules governing the
local selection of new participants in these programs; modifications
of the Brooke amendment which set an inflexible standard of a 30
percent of income contribution by recipient families toward the
rental cost of their housing; and the take one-take all and the end-
less lease rules which make private landlords very leery of accept-
ing any subsidized residents.

In addition, the Committee is recommending the creation of a
new demonstration block grant. Public housing operation subsidies,
formula-based modernization assistance, and section 8 tenant-
based assistance would be merged into a single unified account,
with limited performance standards to govern the parameters of
how local governments craft solutions to their own local low-income
housing assistance needs.

The allocation formula for these performance grants would be
based on current law. The grant would be conditioned on each PHA
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meeting a minimum performance standard: number of occupied
units maintained for families below 80 percent of median income,
and a minimum percentage of such units occupied by families
below 30 percent of median income. Failure to meet the low-income
family threshold would also reduce assistance.

The Federal Government provides funding to meet a simple,
clearly defined need: help lower-income families afford decent hous-
ing. No detailed requirements on who is served (other than mini-
mums on income), no Federal preferences on who is admitted into
the program, no Federal rules on what has to be charged for rent
(allowing residents to decide if they are willing, or able to pay it),
again with the minimum very low-income performance standard
acting as a market discipline to prevent any PHA from attempting
to drive out poor families with unrealistically high rents.

Within the context of this broad appropriations construct, indi-
vidual PHA’s would be responsible for implementing rent and ten-
ant management policies which would be responsive to local social
service and welfare policies, and to local rental market and eco-
nomic conditions. For example, a jurisdiction which implemented a
5-year cap on welfare payments could restructure its public or as-
sisted housing contracts to reinforce the phaseout of assistance for
a family refusing to work. Or if a family member took a job, at
whatever pay scale, such employment would not automatically trig-
ger higher rents as is the case with the current Brooke amendment
which requires a 30 percent of income rental payment. This sim-
plified Federal housing model would provide much greater flexibil-
ity on the part of PHA’s to tailor housing assistance to complement
local welfare initiatives.

An important additional aspect of such program reform would be
to redefine the role of Federal housing activities to that of an asset
providing supplementary assistance on a temporary basis, and one
within reach of all low-income families facing the financial pres-
sures of dealing with the high cost of decent housing. Currently,
only about 30 percent of eligible low-income families receive hous-
ing assistance. The other 70 percent pay too much, languish on
long, barely moving waiting lists, and usually receive no help at all.
Federally funded public and assisted housing should be viewed as
a communitywide resource, to be allocated in a more equitable
manner and available for all families seeking to break the bonds
of poverty and dependence. Not only should it be extended for only
a limited period, but by limiting tenancy, it would also mean that
a larger fraction of the eligible population would have a greater op-
portunity to utilize this resource.

By combining tenant-based section 8 subsidies and public hous-
ing operating support, local jurisdictions will have the flexibility to
make decisions regarding their capital assets in the context of rent-
al market conditions. Individual public housing developments
which are costly to operate with low market appeal could be dis-
posed of in favor of vouchers. In tight markets, more resources
could be applied to assure continued viability of such valuable as-
sets. Eligibility for Federal grants would be based on families as-
sisted, not on the size of the inventory of a housing authority.

This demonstration rental housing assistance grant, with very
minimal performance criteria, constitutes an entirely new housing
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program wholly separate from the United States Housing Act of
1937. Those authorities not participating in the demonstration
would remain under the legislative and administrative constraints
of that act.

Other than the impact of reduced funding, it may take some time
before any changes are made under the new public housing dem-
onstration grant given the ponderous nature of real estate tenancy
and management. Moreover, previously appropriated funding in
the pipeline and under contract will continue to be administered
under existing law. This inherent transition period will provide
ample opportunity for consideration of authorizing legislation to
flesh out and address issues associated with the dramatic shift in
funding orientation. An important matter for consideration in the
authorizing legislation would be the remedial enforcement of PHA
performance standards along with alterations to the performance
criteria in anticipation of further funding declines in the future.

In the recently enacted rescission bill (Public Law 104–19), the
Committee provided for the repeal of $6,300,000,000 in previously
appropriated funding to increase the number of subsidized housing
units in the Nation. The Committee was motivated by a desire to
prevent the looming budgetary shortfall in continuing funding nec-
essary to sustain these assisted housing units, and to avoid the
massive dislocation of low-income families that would result. In
this appropriations bill, the Committee is taking the next several
steps toward empowering local jurisdictions and their residents
with the authority of redesigning their assisted housing programs
to survive to difficult years ahead.

This may be the last opportunity for the Congress to affirma-
tively propose reforms which hold the promise of avoiding large-
scale resident dislocations and loss of affordable housing stock. If
this narrow window is missed, Congress may have little option but
to address the consequences of its inaction through increased
homeless assistance.

HUD multifamily issues (mark-to-market and preservation)
HUD provides project-based rental subsidies on about 1.6 million

apartment units in 21,000 private developments. By contrast, there
are about 1,4 million units in the public housing inventory and
about 1.5 million tenant-based section 8 certificates and vouchers.
Another 500,000 rental units are insured by FHA, but do not re-
ceive project-based rental subsidies. Unfortunately, some portions
of the multifamily inventory suffer the same deterioration afflicting
some public housing, and most are jeopardized by the same loom-
ing budgetary shortfall which threatens continuing rental sub-
sidies.

In very rough outlay terms, public housing costs about
$6,000,000,000 to support, including about $3,000,000,000 for cap-
ital improvements. Tenant-based certificates and vouchers outlays
total approximately $9,000,000,000 each year in rental subsidies.
The multifamily inventory, by contrast, costs HUD about
$8,000,000,000 annually for rental and interest subsidies and loan
losses, however, it is far more diverse in terms of forms of assist-
ance, and the depth of subsidy.
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The parallel between the public housing inventory and the sub-
sidized multifamily housing portfolio can be extended to include
strategies to address perceived deficiencies. First, the need to cull
out and demolish failed developments which cannot be efficiently
operated. Second, changes in resident selection and income mix to
reduce concentrations of poverty and dependence on deep subsidies.
Third, capital improvements to catch up with deferred maintenance
and make these properties more competitive. Finally, with respect
to the private multifamily portfolio, debt restructuring to reflect
market values.

Mark-to-market.—Of the 1.6 million HUD multifamily inventory,
mark-to-market would apply to 900,000 units in developments
which are both insured by FHA and receive at least some section
8 project-based assistance. The core concern, however, focuses on
about 600,000 of these units which currently receive section 8 con-
tract subsidies based on rents well over prevailing market rates.
These are primarily the newer-assisted section 8 new construction/
substantial rehabilitation portfolio with average contract rents
about 30 percent over fair market rent. Budget constraints will not
permit renewal of these subsidy arrangements at these rates, and
if rental income is reduced, much of this inventory will be driven
into default.

The majority of this inventory also carries FHA guaranteed mort-
gage balances exceeding market values. FHA, therefore, is at risk
of suffering significant net losses should these projects default. In
addition, while FHA has shown some recent improvement in han-
dling projects in default, it still is a cumbersome, prolonged, and
costly process, to be avoided if at all possible.

The HUD mark-to-market proposal is predicated on reductions in
discretionary appropriation by replacing expiring project-based as-
sistance only with market rate tenant-based vouchers. To avoid de-
faults and foreclosures, HUD is seeking authority to engage third-
party intermediaries, joint ventures, or other preassignment ar-
rangements to facilitate writedown of the mortgage balances to a
level sustainable at the reduced rental income level.

Theoretically, this will bring to bear market pricing and private
sector efficiencies to limit FHA claims and carrying costs. This is
the heart of the mark-to-market proposal. It is also the focus of
most of the debate and controversy since the details of the process
in which subsidies are cut, debt restructured, and the steps taken
in the disposition of properties can have broad implications for po-
tential tax recognition problems, excessive losses by FHA, displace-
ment of residents, loss of affordable housing stock, injury to exist-
ing project owners and managers, and further deterioration in mar-
ginal urban neighborhoods.

Even the current debate over the formulation of a mark-to-mar-
ket property work-out program has consequences. Credit markets
have been placed on notice that these federally subsidized and
guaranteed mortgages are a less stable, long-term capital invest-
ment and are increasing discount margins. Owners who are con-
fronting an expiration in the subsidy contracts in the next few
years, and anticipating likely mortgage default, may cut their po-
tential losses by immediately disinvesting in these properties. This
could range from simply decreasing management attention and ef-
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fort, to an aggressive effort to remove any funds from the project,
leaving only enough for a final bankruptcy litigation payment. In
either case, FHA losses will mount.

It is important to note that the HUD proposal does not apply to
75 percent of the State HFA inventory which are not FHA insured
(about 300,000 units) as well as a few older section 236 and section
221(d)(3) developments which don’t have any rental subsidies,
along with perhaps 300,000 units in elderly and disabled housing
developments financed under section 202 and section 811.

Irrespective of the process selected, marking down the outstand-
ing mortgage amounts on these properties entails recognition of
substantial losses to the FHA fund. Over the first 7 years of mark-
to-market, HUD estimates about $10,300,000,000 in FHA claims
and costs, close to one-half of which will be recovered in note and
property sales (in addition to the $10,000,000,000 loss reserve al-
ready set aside for losses under current law). These FHA losses are
about five times the current baseline. Because of the magnitude of
these losses, only after the seventh year will the proposal begin to
show net savings, even with the reduction in section 8 subsidy pay-
ments. The Congressional Budget Office [CBO], which uses more
pessimistic assumptions on program costs and potential recoveries,
scores the proposal as a net budget cost increase, not a savings,
from current law.

Mark-to-market, however, does represent a profound housing pol-
icy issue, despite its marginal impact in gross budgetary terms. Ex-
isting section 8 project-based contracts cannot be renewed at these
excessive rates of subsidy, and absent some legislative remedy, de-
faults and displacement will occur. Revision of the budgetary base-
line, reflecting a higher default rate, will substantially increase an-
ticipated FHA losses. At that point, legislation such as mark-to-
market, which is designed to avoid or reduce such losses, will be
more feasible under the Budget Act rules. To the extent that such
legislation is carefully drawn, it may also achieve reductions in
resident displacement, prevent loss of affordable housing stock, and
restore long-term economic viability.

Failure to affirmatively move legislation will likely result in ef-
forts to simply liquidate the defaulting mortgages and properties as
quickly as possible. Should this be done without any form of con-
tinuing project-based assistance, or without FHA guarantees, net
losses of the FHA fund will mount. Moreover, only a fraction of
these rental units will survive as low-income housing, and dis-
placed resident voucher costs will be a very heavy new burden on
discretionary appropriations, to the extent that such assistance is
continued.

Preservation (LIHPRHA reform).—There are parts of this inven-
tory that can be maintained at lower net cost than incurred under
the mark-to-market approach. For example, the segment of the
FHA-insured portfolio eligible for prepayment have HUD regulated
rents which average 15 percent below market rates. These older as-
sisted section 236 and section 221(d)(3) projects were developed
with options that allowed owners, after 20 years, to prepay their
FHA-insured mortgages which would have removed low-income use
restrictions and dividend and rent limits, along with interest sub-
sidies.
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If the mortgage is prepaid, residents are confronted by likely dis-
placement from rent increases or because the property is being con-
verted to another use such as condominiums or upscale rental
housing. Currently, low-income families (up to 80 percent of me-
dian income) so displaced are eligible for vouchers which represents
a significant additional and continuing expense.

In 1987 and again in 1990, legislation was enacted to limit the
ability of owners to exercise their contractual options, with finan-
cial incentives as compensation. Unfortunately, the current preser-
vation program [LIHPRHA] has proven to be very costly, and de-
pendent on heavy use of continuing section 8 rental subsidies, fre-
quently at above market rates. For these segments of the inven-
tory, alternatives such as a capital loan/capital grant has been pro-
posed in order to maximize the residual public policy goals served
by Federal housing programs, while achieving long-term cost sav-
ings.

Effective reform here can be achieved by targeting program bene-
fits to projects which can be maintained at reasonable cost and
avoiding financial windfalls for both owners and residents.

COMMITTEE RECOMMENDATIONS

Demonstration for mark-to-market.—The Committee rec-
ommendation includes an administrative provision which will per-
mit the Department to proceed with a demonstration of a variety
of mark-to-market approaches during fiscal year 1996. There are
two principal concerns, however, which will limit the scope of this
demonstration: First, the section 8 contracts which are coming up
for renewal in this fiscal year are primarily below FMR older as-
sisted projects (sections 236 and 221(d)(3) projects with loan man-
agement set-aside subsidies), which in large number are also eligi-
ble for preservation [LIHPRHA] coverage. As such, these are not
ideal candidates to address the over FMR subsidy concerns which
is more prevalent in the case of the later expiring section 8 new
construction/substantial rehabilitation portfolio. A different ap-
proach has been provided for these properties to address the sepa-
rate sets of characteristics and needs.

The second concern is the inherent mistrust of the Department
by owners, residents, and others in the industry. The Department
is being given wide latitude to proceed with a demonstration, albeit
limited in duration and with some safeguards to prevent wholesale
disposition of properties, without regard to potential adverse im-
pacts on owners, residents, or neighborhoods. Within the context of
this appropriations bill, and given the uncertainties of the precise
characteristics of the properties involved, it is not possible to delin-
eate more specific parameters for the demonstration. Indeed, the
debate over these issues is the reason for a demonstration in the
first place. This broad discretion vested in the Department, how-
ever, does highlight the requirement for very close monitoring and
oversight.

Finally, the Department has taken a strong position against con-
tinuing project-based subsidies and FHA mortgage guarantees in
its mark-to-market proposal. As with public housing, many owners
of project-based assisted developments worry that vouchering out
their residents may lead to vacancies and destabilize even well run
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apartment buildings since they weren’t originally designed to com-
pete against commercial developments.

The Committee recommendation broadens the Department’s pro-
posal to authorize a more diverse number of approaches in the mul-
tifamily workout demonstration. Beyond permitting an evaluation
of several alternatives, it holds the promise of encouraging vol-
untary participation of property owners, in advance of immediately
impending contract expirations. The current HUD proposal is
viewed as basically hostile to the interests of owners because it in-
volves a reduction in subsidies and may subject them to substantial
tax penalties. Without more benign alternatives, voluntary partici-
pation in proactive workouts probably will not occur, and inclusion
of the later expiring, more heavily subsidized section 8 projects will
be missed.

Preservation reform (capital loan/capital grant).—The House bill
earmarks $200,000,000 from unobligated carryover balances in the
‘‘Annual contributions’’ account for a new preservation program to
address the potential prepayment of sections 236 and 221(d)(3)
projects. Unfortunately, HUD anticipates no such funds becoming
available, and consideration of such program reform has only
begun in the authorization committees.

There are approximately 75,000 to 100,000 units in the
LIHPRHA pipeline which are viable candidates for preservation
funding. These projects have been in processing for some time,
often years, and represent a mix between equity take-out deals for
owners seeking financial incentives to maintain this form of low-
income housing, and financing of purchases by tenant groups and
nonprofits. Replacing the existing LIHPRHA program, which essen-
tially converts these developments into project-based section 8,
with a capital loan (or a capital grant in the case of purchasers)
avoids dependence on continuing rental subsidies and is cheaper in
the long run. The Committee recommendation includes legislation
that has been prepared to accomplish this reform.

This legislative proposal is designed to provide financial incen-
tives to compensate property owners for not exercising their con-
tractual right to prepay these use restricted mortgages. As such, if
a revised program is not enacted, the Government is obligated to
restoring the right of these owners to leave the program, notwith-
standing the loss of affordable housing stock and the added cost of
providing vouchers to current eligible residents.

The Committee recommendation which will convert the current
section 8 dependent program into a capital loan/capital grant pro-
gram. Also included in the bill under the ‘‘Annual contributions’’
account is $550,000,000 for this new program along with
$74,000,000 to pay for vouchers for families in developments in
which the owner elects to prepay.

Section 8 renewal policy changes.—The administration requested
bill language which would limit rents in units covered by expiring
project-based section 8 contracts. This legislation is intended to
cause an upward revision in the current projections of FHA losses
by triggering budgetary recognition of a change from the current
policy assumption of renewal of all expiring rental contracts, at ex-
isting subsidy levels.
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Pending enactment of such legislation, and their proposed mark-
to-market proposal, the Department indicated to the Congress their
intent to replace all expiring project-based assistance with vouchers
and to proceed with debt restructuring, under existing authority.
Vouchers will be limited to fair market rent [FMR], with some ex-
ception for higher street rents at up to 120 percent of FMR for resi-
dents who do not want to move, especially the elderly and disabled.
This new departmental position threatens owners and residents of
these projects who have urged temporary extensions, pending en-
actment of further reforms.

The budget baseline used by both CBO and OMB assumes low
rates of FHA defaults because of the expected continuation of high
subsidy payments. This is an impediment to the consideration of
any proposal to restructure portfolio costs because of the resulting
increase in writeoffs of outstanding principal balances, and losses
to the FHA fund. Unless the current budgetary baseline is changed
to reflect a more pessimistic scenario of such losses, new legislation
will be scored as a net added cost, not a savings.

In addition, HUD and OMB would like to replace current project-
based rental assistance with tenant-based vouchers. This causes
owners and resident groups much concern, as does the notion of
mandating a reduction in subsidy levels. Legislation is included in
the Committee recommendation which permits 1 year extensions of
expiring project-based section 8 assistance contracts which are less
than 110 percent of fair market rent.

Continuing FHA multifamily guarantee program.—The Commit-
tee recommendation increases the House-passed allowance for FHA
multifamily credit subsidies from $70,000,000 to $100,000,000.
HUD had requested $188,000,000 for this purpose. The rec-
ommended level should be adequate to maintain a reasonable FHA
multifamily mortgage guarantee program, especially if FHA under-
writing standards are tightened up. In addition to the gross appro-
priation for FHA credit subsidies, language is recommended to ex-
tend the multifamily risk-sharing demonstration with State hous-
ing finance agencies, as well as Fannie Mae and Freddy Mac. This
latter provision was included in the House-passed bill.

Participation by States and nonprofits.—Both State housing fi-
nance agencies and community development corporations (like
LISC and Enterprise) are concerned over the potential impact of
the Department’s single-minded focus on FHA budgetary exposure
in pursuing multifamily inventory workout arrangements. The
HFA’s are concerned that HUD will squeeze them financially, and
the CDC’s are concerned that HUD policies will ignore potential
neighborhood impacts and losses in affordable housing stock. In ad-
dition, both would like to participate in the management of prop-
erty work outs. HUD is developing a pilot arrangement which will
transfer notes or property to several State HFA’s to evaluate the
capacity of these organizations to facilitate this process. In addi-
tion, the Committee recommendation includes language to provide
CDC’s and other nonprofits a greater chance to participate in the
mark-to-market demonstration discussed above.

FHA property disposition reform.—HUD has requested language
which will exempt FHA from a number of cumbersome, and expen-
sive, legal requirements associated with the sale of assigned notes
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or properties in the FHA inventory. This can be contrasted to
mark-to-market which seeks to deal with this inventory before it
comes into Government possession. The Committee recommenda-
tion includes these provisions, with limitations, however, on the ap-
plication of these waivers to address concerns from tenant organi-
zations and owners that HUD would simply opt for an expedited
default, assignment, and sale process as an alternative to mark-to-
market.

Section 8 reform.—The Committee recommendation includes a
number of legislative provisions designed to lower the cost of sec-
tion 8 subsidies, and to make this program behave in a manner re-
flecting prevailing standards of the private rental market. These
provisions repeal statutory Federal preferences for new tenant se-
lection; the take-one/take-all requirement which forces HUD as-
sisted project owners to accept an unlimited number of section 8
tenants if one is accepted; and the endless lease provision which re-
quires a property owner to get a court order to terminate tenancy,
even after expiration of the initial lease term.

HOME and CDBG
The Department proposed the creation of six major block grants

to replace the 240 existing categorical programs. Two of these pro-
posed grant programs subsume the Community Development Block
Grant [CDBG] Program and the HOME Investment Partnerships
Program. The Committee recommendation proposes continuation of
both of these broadly based and popular block grant programs,
with adjustments to permit the incorporation for activities formerly
funded separately in the bill. These specific modifications to these
programs are discussed in greater detail later in the report.

HOUSING PROGRAMS

The administration proposed inclusion of the HOME program in
a new affordable housing fund block grant which also included sec-
tions 202 and 811 housing programs for the elderly and disabled,
HOPWA, lead-based paint abatement activities, homeownership
programs, and homeless housing programs. As discussed later in
this report, the Committee concurs with the House-passed rec-
ommendation that several of these programs retain their independ-
ent identity, including continuing a separate appropriation for the
HOME program. HOME has received widespread support among
cities and local housing providers as a flexible and innovative tool
with which housing opportunities for low-income families can be
provided in partnership with non-Federal entities, and utilizing re-
sources other than that provided by HUD.

This departure from the highly structured, administratively bur-
densome, and fully Federal funded approach to housing assistance
is clearly one which parallels the Committee’s recommendations for
existing public housing activities and section 8 assistance. Con-
straints on discretionary spending require more innovative and effi-
cient mechanisms in providing housing assistance which are not
predicated on singular dependence on direct Federal appropriated
funds on a continuing basis.
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ANNUAL CONTRIBUTIONS FOR ASSISTED HOUSING

(INCLUDING RESCISSION OF FUNDS)

Appropriations, 1995 ............................................................................. $11,083,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... 10,182,359,000
Committee recommendation ................................................................. 5,594,358,000

1 Reflects a rescission of $————— in Public Law 103–211.

PROGRAM DESCRIPTION

Currently, the Department’s assisted housing efforts principally
consist of public and Indian housing development, the section 202/
811 programs for the elderly and persons with disabilities, and the
section 8 lower income rental housing assistance program.

Public housing development was designed to meet the needs of
low-income families, particularly for large families and in areas
where the supply of existing units is inadequate or as replacement
housing for units lost to demolition or disposition. Indian housing
development funds are used to provide new housing for Indian fam-
ilies. In addition to development needs, funding is provided to
amend contracts for pipeline projects which require additional
funds to: (1) reach construction start, (2) correct design and/or con-
struction deficiencies, or (3) provide for subsequent adjustments in
funding requirements. Lease adjustments also are funded in order
to provide annual adjustments to contracts approved under the old
section 23 leased housing program. These payments represent addi-
tional subsidies to offset increases in the cost of project operations
and to provide interim transition assistance for projects that are
being converted to the section 8 housing assistance payments pro-
gram.

Public and Indian housing modernization is performed pursuant
to section 14 of the United States Housing Act of 1937, as amend-
ed. Public and Indian housing modernization funds enable public
housing authorities [PHA’s] and Indian housing authorities [IHA’s]
to correct the physical condition and upgrade the management and
operation of public and Indian housing developments, to assure
that such developments continue to be available to serve lower in-
come families. This may involve alterations, additions, or rehabili-
tation of existing structures; replacement of equipment; and im-
proving the management and operation of such projects. In addi-
tion, modernization funds are used to provide technical assistance
to resident management corporations [RMC’s] and to resident coun-
cils, and for lead-based paint abatement activities. The 1995 budget
request for modernization contains a legislative proposal to make
modernization funds available for replacement housing.

In 1995, public and Indian housing authorities with 250 or more
dwelling units will receive funding under the Comprehensive Grant
Program authorized in the Housing and Community Development
Act of 1987. PHA’s and IHA’s with fewer than 250 units will re-
ceive funding under the Comprehensive Improvement Assistance
Program.

The Cranston-Gonzalez National Affordable Housing Act author-
ized a capital grants program to replace the section 202 direct loan
program. In addition, a rental housing assistance component was
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authorized to be used in conjunction with the capital grants pro-
gram to replace the section 8 rental assistance associated with the
direct loan program. Since new projects are financed with a grant,
the rental assistance need only cover operating expenses. Tenants
will pay the higher of 30 percent of adjusted income, 10 percent of
gross income, or welfare rent.

The section 8 program includes a variety of tenant- and project-
based rental subsidies. This rental assistance may be used for ex-
isting housing and rehabilitated units. Under the section 8 pro-
grams, the Department pays the difference between what an eligi-
ble lower income household can afford (30 percent for most pro-
grams) and the fair market rent [FMR] for an adequate housing
unit. However, under the section 8 housing voucher programs, the
Department provides a fixed amount for eligible lower income
households based on a payment standard—regardless of the actual
rent.

Among the other set-asides proposed under the ‘‘Annual contribu-
tions’’ account are funds for: relocation; housing opportunities for
persons with AIDS; aid to tenants affected by public housing demo-
lition and disposition; loan management; conversion of section 23
units to section 8 assistance; lead-based paint hazard reduction;
choice in residency; and property disposition and preservation ac-
tivities aimed at maintaining the supply of affordable housing for
low-income tenants.

The property disposition set-aside is being proposed as a separate
mandatory account for 1995. This program provides for the use of
housing assistance in connection with the sale of HUD-owned prop-
erties and sale of HUD-held mortgages at foreclosure in order to
increase and maintain the amount of housing affordable by lower
income families, to minimize displacement of tenants, to preserve
and revitalize residential neighborhoods, and to dispose of projects
in a manner consistent with HUD’s disposition objectives. The
preservation program will be funded from carryover balances in
1995. This program provides assistance to State or local units of
government, tenant, and nonprofit organizations to purchase
projects where owners have indicated an intent to prepay mort-
gages.

The fiscal year 1996 request for amendments to section 8 subsidy
contracts includes funding to amend existing housing (certificates)
contracts, moderate rehabilitation contracts, project reserves, and
property disposition contracts.

Certificate and moderate rehabilitation contracts are amended to
support increases in section 8 payments due to rent increases and/
or decreases in tenant income, and to extend contract authority
amendments provided in prior years with limited budget authority.

Section 8 project reserve amendments are provided for contract
and budget authority increases to projects under management
which have new construction, substantial rehabilitation, or loan
management section 8 contracts, or have property disposition sec-
tion 8. Housing Finance Development Agency and Farmers Home
Administration section 8 contracts are included.

The project reserve amendments are made available as needed:
to fund depleted project reserves where increases in section 8 rents
have outpaced increases in tenant incomes or where tenant in-
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comes are decreasing; to extend contract authority amendments
provided in prior years with limited budget authority (budget au-
thority only amendments); to support increases in current contract
amounts where eligible owners have been granted rent increases to
prevent voluntary terminations (opt-outs); and, to support debt
service on section 241(f) loans made in order to prevent prepay-
ment of eligible subsidized mortgages.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $5,594,358,000
for the ‘‘Annual contributions for assisted housing’’ account. This
amount is $5,488,642,000 the appropriations for fiscal year 1995,
and $4,588,001,000 below the House allowance.

The Committee’s recommendations for fiscal year 1996 for the
‘‘Annual contributions’’ account are outlined in the following table:

ANNUAL CONTRIBUTIONS FOR ASSISTED HOUSING FISCAL YEAR 1996—GROSS RESERVATIONS

Units Cost Term Budget authority

New authority ............................................................ ................ $ ................ $

Public housing:
Indian housing ................................................. 2,004 99,791 NA 200,000,000
Modernization ................................................... NA NA NA 2,510,000,000

Subtotal, public housing ............................. 2,004 ................ ................ 2,710,000,000

Section 8 and other:
Elderly:

Capital grants/rental assistance ........... 9,654 NA NA 780,190,000
Disabled: Capital grants/rental assistance .... 2,915 NA NA 233,168,000

Total, elderly/disabled ................................. 12,569 ................ ................ 1,013,358,000

Incremental rental assistance .................................. 21,239 5,650 2 240,000,000
Preservation .............................................................. NA NA NA 624,000,000
Property disposition .................................................. NA NA NA 261,000,000
Housing opportunities for persons with AIDS .......... 6,400 NA NA 171,000,000
Lead-based paint ..................................................... NA NA NA 75,000,000
Amendments ............................................................. NA NA NA 500,000,000

Subtotal, section 8 and other ..................... 40,208 ................ ................ 2,884,358,000

Total, annual contributions ......................... 42,212 ................ ................ 5,594,358,000

NA: Not applicable.

In 1994, nine empowerment zones and 95 enterprise commu-
nities were awarded grants, tax incentives, and other benefits to
address economic and infrastructure decay in their communities.
One year later, those communities still do not have a comprehen-
sive list of the benefits to which they are entitled under the enter-
prise zone provisions of the Omnibus Budget Reconciliation Act of
1993.

The Committee directs the Secretary, in cooperation with other
Federal agencies and departments, to compile a report that lists all
competitive grants, tax incentives, and other Federal benefits with
specific advantages or privileges for empowerment zones and enter-
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prise communities. The report should include details on those bene-
fits and the applicable deadlines empowerment zones and enter-
prise communities must meet to qualify for them. This report
should be submitted to the Committee no later than January 1,
1996.

ASSISTANCE FOR THE RENEWAL OF EXPIRING SECTION 8 CONTRACTS

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $2,536,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... 1 4,641,589,000
Committee recommendation ................................................................. 4,350,862,000

1 Funded in the ‘‘Annual contributions for assisted housing’’ account.

PROGRAM DESCRIPTION

This program provides continued funding for units affected by
contract expirations. These contracts are loan management con-
tracts, moderate rehabilitation contracts, certificates, and vouchers.
To ensure that there will be no interruption in subsidy payments,
the budget proposes language which will allow transfer of funds
from the annual contributions appropriation to this appropriation.
The proposed language does not contain a mandatory length of
time for which contracts must be renewed. Consequently, if nec-
essary, contract terms can be adjusted to ensure sufficient funds
are available to cover all expiring contracts. Beginning in fiscal
year 1995, the Department expects to renew contracts for 2-year
terms.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $4,350,862,000
for section 8 contract renewals in fiscal year 1996. This amount is
$1,814,862,000 above the 1995 enacted level and $290,727,000
below the House allowance which provided funding for this purpose
in the annual contributions account. The administration proposed
shifting responsibility and funding for this purpose to the States
and cities under the housing certificates fund.

RENTAL HOUSING ASSISTANCE PROGRAM

(RESCISSION)

Appropriations, 1995 ............................................................................. ¥$38,000,000
Budget estimate, 1996 ........................................................................... ¥35,119,000
House allowance .................................................................................... ¥35,119,000
Committee recommendation ................................................................. ¥35,119,000

PROGRAM DESCRIPTION

Under the Rental Housing Assistance Program authorized by
section 236 of the National Housing Act, subsidies provided by
HUD on behalf of project owners, reduce mortgage interest to as
low as 1 percent. Some very low-income section 236 project tenants
receive additional rental subsidies under the Rental Assistance
Payments Program [RAP].
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COMMITTEE RECOMMENDATION

The Committee concurs with the House in recommending the re-
quested bill language to rescind $35,119,000 for the Rental Hous-
ing Assistance Program in fiscal year 1996. Of this amount, not
more than $2,000,000 in contract authority and $35,119,000 in
budget authority results from normal project terminations. The bal-
ance of $163,000,000 will result from section 236 mortgage prepay-
ments.

PAYMENTS FOR OPERATION OF LOW-INCOME HOUSING PROJECTS

Appropriations, 1995 ............................................................................. $2,900,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... 2,500,000,000
Committee recommendation ................................................................. 2,800,000,000

PROGRAM DESCRIPTION

Operating subsidies are provided to public housing agencies
[PHA’s] and Indian housing authorities [IHA’s] to assist in financ-
ing the operation of PHA/IHA-owned dwellings in accordance with
section 9 of the United States Housing Act of 1937, as amended.
Operating subsidies are required to help maintain operating and
maintenance services and provide for minimum operating reserves.
The performance funding system [PFS] formula is used to calculate
the level of operating subsidy to be provided to each PHA/IHA to
operate its owned units.

The calculated subsidy amount under PFS is the difference be-
tween the estimate of operating costs minus an estimate of income
from rents and other sources.

COMMITTEE RECOMMENDATION

The Committee recommends $2,800,000,000 for public housing
operating subsidies in fiscal year 1996. This amount is
$100,000,000 less than the fiscal year 1995 level and $300,000,000
above the the House allowance.

PUBLIC HOUSING DEMOLITION, SITE REVITALIZATION, AND
REPLACEMENT HOUSING GRANTS

Appropriations, 1995 ............................................................................. $500,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. 500,000,000

PROGRAM DESCRIPTION

Planning grants may be used for technical and organizational
support for resident involvement in revitalization, neighborhood
workshops and impact studies, planning for economic development,
as well as preliminary architectural and engineering work. Funds
also may be used for job training, self-sufficiency activities, design
of replacement housing, and management improvements.

Implementation grants may be used for a wide variety of activi-
ties, including but not limited to, architectural and engineering
work, redesign, reconstruction or redevelopment of the project, ad-
ministrative costs, temporary relocation, legal fees, economic devel-
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opment activities, management improvements, transitional security
activities, and support services.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $500,000,000 for
grants for the demolition, site revitalization of severely distressed
public housing and replacement units. This amount is the same as
the 1995 level. No funding for this purpose was requested by the
administration and none was included in the bill as passed by the
House.

The Committee directs that consideration be given for funding to
complete already approved HOPE VI distressed public housing re-
placement efforts which involve the redevelopment of larger mixed
income, public-private leveraged communities, that total at least
800 units, and where extraordinary costs such as infrastructure im-
provements are required.

DRUG ELIMINATION GRANTS FOR LOW-INCOME HOUSING

Appropriations, 1995 ............................................................................. $290,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. 290,000,000

PROGRAM DESCRIPTION

Drug elimination grants provide grants to public housing agen-
cies and Indian housing authorities to eliminate drug-related crime
in public and Indian housing by employing security personnel and
investigators, providing physical project improvements to enhance
security, supporting tenant patrols in cooperation with local law
enforcement agencies, developing innovative programs to reduce
drug, and providing resident groups with funds to develop security
and drug abuse prevention programs.

COMMITTEE RECOMMENDATION

The Committee recommends $290,000,000 for drug elimination
grants. This amount is the same level as the 1995 appropriation.

HOME INVESTMENT PARTNERSHIPS PROGRAM

Appropriations, 1995 ............................................................................. $1,400,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... 1,400,000,000
Committee recommendation ................................................................. 1,400,000,000

PROGRAM DESCRIPTION

Title II of the National Affordable Housing Act, as amended, au-
thorizes the HOME Investment Partnerships Program. This pro-
gram provides assistance to States, units of local government, and
Indian tribes for the purpose of expanding the supply and afford-
ability of housing. Eligible activities include tenant-based rental as-
sistance, acquisition, and rehabilitation of affordable rental and
ownership housing and, also, construction of housing. To partici-
pate in the HOME Program, State and local governments must de-
velop a comprehensive housing affordability strategy [CHAS].
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There is a matching requirement for participating jurisdictions
which can be reduced or eliminated if they are experiencing fiscal
distress.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $1,400,000,000
for the HOME Investment Partnership Program. This amount is
the same level as the 1995 appropriation and the House allowance.

INDIAN HOUSING LOAN GUARANTEE PROGRAM ACCOUNT

(LIMITATION ON DIRECT LOANS)

Program
account

Limitation on
direct loans

Appropriations, 1995 .......................................................................................... $3,000,000 ($22,388,000)
Budget estimate, 1996 ...................................................................................... 3,000,000 (36,900,000)
House allowance ................................................................................................ 3,000,000 (36,900,000)
Committee recommendation .............................................................................. 3,000,000 (36,900,000)

PROGRAM DESCRIPTION

Section 184 of the Housing and Community Development Act of
1992 authorizes the creation of an Indian Housing Loan Guarantee
Program. The program would provide a 10-to-1 ratio of leverage
and seed money to finance new construction of homes on Indian
reservations. The program would allow Indian families who can af-
ford housing to remain on their native land and act as positive role
models for other families aspiring to homeownership.

COMMITTEE RECOMMENDATION

The Committee has included the budget request of $3,000,000 in
program subsidies to support a loan guarantee level of $36,900,000.
This is the same as the House allowance.

FEDERAL HOUSING ADMINISTRATION

FHA—MUTUAL MORTGAGE INSURANCE PROGRAM ACCOUNT

(INCLUDING TRANSFER OF FUNDS)

Limitation on
direct loans

Limitation on
guaranteed loans

Administrative
expenses

Appropriations, 1995 ....................................... $180,000,000 $100,000,000,000 $308,846,000
Budget estimate, 1996 ................................... 200,000,000 110,000,000,000 341,595,000
House allowance .............................................. 200,000,000 110,000,000,000 308,846,000
Committee recommendation ............................ 200,000,000 110,000,000,000 341,595,000
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FHA—GENERAL AND SPECIAL RISK PROGRAM ACCOUNT

(INCLUDING TRANSFER OF FUNDS)

Limitation on direct
loans

Limitation on
guaranteed loans

Administrative
expenses Program costs

Appropriations, 1995 .................... $220,000,000 $20,885,072,000 $197,470,000 $188,395,000
Budget estimate, 1996 ................. 120,000,000 17,400,000,000 197,470,000 188,395,000
House allowance ........................... 120,000,000 15,000,000,000 197,470,000 69,620,000
Committee recommendation ......... 120,000,000 17,400,000,000 202,470,000 100,000,000

PROGRAM DESCRIPTION

The Federal Housing Administration [FHA] fund covers the
mortgage and loan insurance activity of about 40 HUD mortgage/
loan insurance programs which are grouped into the mutual mort-
gage insurance [MMI] fund, cooperative management housing in-
surance [CMHI] fund, general insurance fund [GI] fund, and the
special risk insurance [SRI] fund. For presentation and accounting
control purposes, these are divided into two sets of accounts based
on shared characteristics. The unsubsidized insurance programs of
the mutual mortgage insurance fund and the cooperative manage-
ment housing insurance fund constitute one set; and the general
risk insurance and special risk insurance funds, which are partially
composed of subsidized programs, make up the other.

Pursuant to the requirements for direct and guaranteed loan pro-
grams established in the Omnibus Budget Reconciliation Act of
1990 [OBRA], the administration is requesting a direct appropria-
tion for administrative expenses in the ‘‘MMI/CMHI program’’ ac-
count of $341,595,000. Amounts to fund this direct appropriation
are to be derived from offsetting receipts transferred to a ‘‘CMHI
receipt’’ account. For the ‘‘GI/SRI program’’ account a direct appro-
priation of $197,470,000 is requested for administrative expenses,
and $188,395,000 is requested for a credit subsidy to cover the
value of expected long-run costs associated with fiscal year 1995 in-
surance commitments.

The amounts for administrative expenses are to be transferred
from the FHA program accounts to the HUD ‘‘Salaries and ex-
penses’’ accounts.

Language is proposed to provide a commitment limitation
amounting to $110,000,000,000 in the ‘‘MMI/CMHI’’ account and
$17,400,000,000 in the ‘‘GI/SRI’’ account.

In addition, HUD proposes direct loan programs in 1995 for mul-
tifamily bridge loans and single family purchase money mortgages
to finance the sale of certain properties owned by the Department.
Temporary financing would be provided for the acquisition and re-
habilitation of multifamily projects by purchasers who have ob-
tained commitments for permanent financing from another lender.
Purchase money mortgages would enable governmental and non-
profit intermediaries to acquire properties for resale to owner-occu-
pants in areas undergoing revitalization. For the MMI Program, a
loan limitation of $200,000,000 is requested. For the GI/SRI Pro-
gram, $120,000,000 is requested as a loan limitation.
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COMMITTEE RECOMMENDATION

The Committee has included the requested amounts for the ‘‘Mu-
tual Mortgage Insurance Program’’ account: a limitation on guaran-
teed loans of $110,000,000,000, a limitation on direct loans of
$200,000,000, and an appropriation of $341,595,000 for administra-
tive expenses. The administrative expenses appropriation will be
transferred and merged with the sums in the Department’s ‘‘Sala-
ries and expenses’’ account.

Single-family risk-sharing.—The Department has had under con-
sideration a single-family risk-sharing program which would be un-
dertaken in conjunction with Government-sponsored enterprises,
housing finance agencies, and private mortgage insurers. This
would be a significant alteration of FHA loan guarantee current
policies, with potentially major repercussions on the fund. Although
the Department has indicated it may have existing statutory au-
thority for such a step, the Committee questions such a finding.
Moreover, in view of the policy implications of such an expansion
of activity, the Committee directs the Department to withhold a
rulemaking action pending further congressional review.

GOVERNMENT NATIONAL MORTGAGE ASSOCIATION

GUARANTEES OF MORTGAGE-BACKED SECURITIES

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995:
Limitation on guaranteed loans ................................................ $142,000,000,000
Administrative expenses ........................................................... 8,824,000

Budget estimate, 1996:
Limitation on guaranteed loans ................................................ 110,000,000,000
Administrative expenses ........................................................... 9,101,000

House allowance:
Limitation on guaranteed loans ................................................ 110,000,000,000
Administrative expenses ........................................................... 8,824,000

Committee recommendation:
Limitation on guaranteed loans ................................................ 110,000,000,000
Administrative expenses ........................................................... 9,101,000

PROGRAM DESCRIPTION

The Government National Mortgage Association [GNMA],
through the mortgage-backed securities program, guarantees pri-
vately issued securities backed by pools of mortgages. GNMA is a
wholly owned corporate instrumentality of the United States with-
in the Department. Its powers are prescribed generally by title III
of the National Housing Act, as amended. GNMA is authorized by
section 306(g) of the act to guarantee the timely payment of prin-
cipal and interest on securities that are based on and backed by a
trust or pool composed of mortgages that are guaranteed and in-
sured by the Federal Housing Administration, the Farmers Home
Administration, or the Department of Veterans Affairs. GNMA’s
guarantee of mortgage-backed securities is backed by the full faith
and credit of the United States.

In accord with the Omnibus Budget Reconciliation Act of 1990
[OBRA] requirements for direct and guaranteed loan programs, the
administration is requesting $9,101,000 for administrative ex-
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penses in the mortgage-backed securities program. Amounts to
fund this direct appropriation to the ‘‘MBS program’’ account are
to be derived from offsetting receipts transferred from the ‘‘Mort-
gage-backed securities financing’’ account to a Treasury receipt ac-
count.

COMMITTEE RECOMMENDATION

The Committee recommends a limitation on new commitments of
mortgage-backed securities of $110,000,000,000. This amount is the
same level as proposed by the budget request and recommended by
the House. The Committee has also included $9,101,000 for admin-
istrative expenses, the same as the budget request and $277,000
more than the level proposed by the House.

HOMELESS ASSISTANCE

HOMELESS ASSISTANCE GRANTS

Appropriations, 1995 ............................................................................. $1,120,000,000
Budget estimate, 1996 ........................................................................... 1 1,120,000,000
House allowance .................................................................................... 676,000,000
Committee recommendation ................................................................. 760,000,000

1 Requested under new authorization.

PROGRAM DESCRIPTION

The proposed Homeless Assistance Grants Program is a restruc-
turing of existing McKinney Act programs and would be authorized
under an amendment to title IV of the McKinney Act. The existing
programs and requirements would be replaced by a comprehensive
continuum of care approach to homeless assistance. Under the new
program, support would be provided to States, local governments,
nonprofit organizations, and Indian tribes. A wide range of activi-
ties would be funded which are components of an innovative ap-
proach to assist homeless persons and to prevent future homeless-
ness. The budget proposes $1,120,000,000 for the restructured pro-
gram activities in 1996 in a new authorization proposal.

COMMITTEE RECOMMENDATION

The Committee concurs with the House in recommending fund-
ing for homeless assistance grants in the existing account. The
amount recommended, $760,000,000, represents a reduction of
$360,000,000 from the 1995 level for all HUD homeless programs
and the budget estimate.

The rescission bill (Public Law 104–19) deferred $297,000,000
from fiscal year 1995 to fiscal year 1996. The Committee rec-
ommendation, therefore, will permit an increase in homeless activi-
ties in the new fiscal year. The Committee also recommends lan-
guage to permit the allocation of these funds by the existing emer-
gency shelter grant formula which will reduce administrative bur-
dens and facilitate the utilization of these funds to assist needy
families.

To the extent the Department intends to establish a block grant
program with funds under the ‘‘Homeless assistance grants’’ head-
ing, the Committee intends the Department to use the existing for-
mula under the Emergency Shelter Grants Program as the method
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of allocating funds. Nevertheless, the Committee is worried that
the block grant approach with funds less than $1,000,000,000 may
disadvantage some areas with significant homeless problems and
some homeless providers. Therefore, HUD is expected to promul-
gate rules through negotiated rulemaking, and include rec-
ommendations made by States and localities, as well as homeless
assistance providers.

HUD is also directed to provide the Committee on recommenda-
tions for the possible merger of McKinney homeless assistance pro-
grams into the Home Program for purposes of more consolidated
and effective decisionmaking.

COMMUNITY PLANNING AND DEVELOPMENT

COMMUNITY DEVELOPMENT GRANTS

Appropriations, 1995 ............................................................................. $4,600,000,000
Budget estimate, 1996 ........................................................................... 1 4,850,000,000
House allowance .................................................................................... 4,600,000,000
Committee recommendation ................................................................. 4,600,000,000

1 Requested under new community opportunity block grant.

PROGRAM DESCRIPTION

Under title I of the Housing and Community Development Act of
1974, as amended, the Department is authorized to award block
grants to units of general local government and States for the fund-
ing of local community development programs. A wide range of
physical, economic, and social development activities are eligible
with spending priorities determined at the local level, but the law
enumerates general objectives which the block grants are designed
to fulfill, including adequate housing, a suitable living environ-
ment, and expanded economic opportunities, principally for persons
of low and moderate income. Grant recipients are required to use
at least 70 percent of their block grant funds for activities that ben-
efit low- and moderate-income persons.

Funds are distributed to eligible recipients for community devel-
opment purposes utilizing the higher of two objective formulas, one
of which gives somewhat greater weight to the age of housing
stock. Seventy percent of appropriated funds are distributed to en-
titlement communities and 30 percent are distributed to nonentitle-
ment communities after deducting designated amounts for special
purpose grants and Indian tribes. Pursuant to the Cranston-Gon-
zalez National Affordable Housing Act, Indian tribes are eligible to
receive 1 percent of the total CDBG appropriation, on a competitive
basis.

The budget also proposed funding, within the community devel-
opment grants appropriation, to continue the Early Childhood De-
velopment Program in 1995 but does not include a set-aside for the
Neighborhood Development Program. Instead, the latter program
would be eligible for funding under the proposed community viabil-
ity fund for which an appropriation is requested within the ‘‘An-
nual contributions’’ account. The community development grants
request also includes $900,000 to fund management and adminis-
trative costs to be transferred to salaries and expenses.
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COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $4,600,000,000
for the Community Development Block Grant Program in fiscal
year 1996. This amount is the same as the 1995 enacted level for
the regular CDBG Program and the House allowance.

The amounts for various activities within the CDBG appropria-
tion in fiscal year 1996 are outlined in the following table:

Committee
Category recommendation

Entitlement cities and counties ............................................................ $3,022,250,000
Nonentitlement (States and small cities) ............................................ 1,295,250,000
Indian tribes ........................................................................................... 60,000,000
Special purpose grants (sec. 107) ......................................................... 22,500,000
Public housing supportive services ....................................................... 80,000,000
Youthbuild Program .............................................................................. 40,000,000
Economic development initiative .......................................................... 80,000,000

Total ............................................................................................. 4,600,000,000
1 Requested within proposed community viability fund in annual contributions for assisted

housing.

The Committee recommends continuation of two specific grants
for the Housing Assistance Council and for the Nation American
Indian Housing Counsel which are development organizations
which provide assistance to local housing entities on a nationwide
basis. The Committee also recommends that the set-aside for In-
dian tribes be increased to $60,000,000 to reflect the serious and
compelling needs of these areas. In addition, the Committee rec-
ommends an increase in the House allowance for grants authorized
under section 107 of the act to permit the continuation of the Com-
munity Outreach Partnership program.

The Committee recommendation includes a set-aside of
$80,000,000 for a new supportive services grant program to provide
residents of public and assisted housing with necessary services to
expand opportunities to become gainfully employed and self-suffi-
cient, and to assist elderly and disabled residents to achieve maxi-
mum flexibility in obtaining living arrangements which provide
independence and minimal institutional care.

This new grant program provides wide latitude in structuring ef-
fective and innovative approaches by recipient agencies, which are
to be selected on the basis of merit competition. The Committee an-
ticipates that applicants for services formerly provided through the
congregate housing services and housing counseling assistance pro-
grams will participate in this consolidated supportive services
grant program. These programs, formerly separately funded and
administered are discussed below.

In addition the Committee notes the remarkable success of sev-
eral individually sponsored activities within the categories of the
tenant opportunity program, the service coordinators program, and
the self-sufficiency program in meeting residents’ needs and provid-
ing valuable opportunities for advancement and independence from
Government assistance. These activities are similarly eligible for
competitive award under the supportive services grant program.

The congregate housing services demonstration was authorized
by the Housing and Community Development Amendments of 1978
to provide 3- to 5-year contracts to fund services for eligible resi-
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dents of public housing and section 202 housing for the elderly or
handicapped projects. The intent was to avoid costly and premature
or unnecessary institutionalization of individuals and to reduce
Government outlays for institutional care.

Section 106 of the Housing and Urban Development Act of 1968,
as amended, authorizes the Department to contract with public and
private agencies to provide counseling and advice to tenants and
homeowners with respect to property maintenance, financial man-
agement, and such other matters as may be appropriate to assist
them in improving their housing conditions and in meeting the re-
sponsibilities of tenancy or homeownership.

The Youthbuild Program is authorized by title IV of the Cran-
ston-Gonzalez National Affordable Housing Act, as amended by the
Housing and Community Development Act of 1992. This program
provides resources to educate, train, and provide stipends for eco-
nomically disadvantaged young adults to construct and rehabilitate
housing for low-income and homeless persons. An earmark of
$40,000,000 is provided to continue this activity.

The Committee also recommends the set-aside of $80,000,000 for
the economic development initiatives [EDI] program which provides
grant assistance to communities also eligible for section 108 loan
guarantees. The combination of limited grant assistance along with
the loan assistance provides maximum leverage capital assistance
to communities with pressing economic development needs. There
has been some questions over the process in which EDI grant
awards have been made in the past, the Committee recommenda-
tion, therefore, includes a requirement that these funds be provided
on a competitive basis only to assure that these funds are applied
in the most effective manner possible.

POLICY DEVELOPMENT AND RESEARCH

RESEARCH AND TECHNOLOGY

Appropriations, 1995 ............................................................................. $42,000,000
Budget estimate, 1996 ........................................................................... 42,000,000
House allowance .................................................................................... 34,000,000
Committee recommendation ................................................................. 34,000,000

PROGRAM DESCRIPTION

Title V of the Housing and Urban Development Act of 1970, as
amended, directs the Secretary of the Department of Housing and
Urban Development to undertake programs of research, studies,
testing, and demonstrations relating to the Department’s mission
and programs. These functions are carried out internally and
through grants and contracts with industry, nonprofit research or-
ganizations, educational institutions, and through agreements with
State and local governments and other Federal agencies. The re-
search programs focus on ways to improve the efficiency, effective-
ness, and equity of HUD programs and to identify methods to
achieve cost reductions. Additionally, this appropriation is used to
support HUD evaluation and monitoring activities and to conduct
housing surveys.



64

COMMITTEE RECOMMENDATION

The Committee recommends $34,000,000 for research and tech-
nology activities in fiscal year 1996. This amount is $8,000,000 less
than the 1995 level and the budget request and the same as the
House allowance.

FAIR HOUSING AND EQUAL OPPORTUNITY

FAIR HOUSING ACTIVITIES

Appropriations, 1995 ............................................................................. $33,375,000
Budget estimate, 1996 ........................................................................... 45,000,000
House allowance .................................................................................... 30,000,000
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

The fair housing activities appropriation includes funding for
both the Fair Housing Assistance Program [FHAP] and the Fair
Housing Initiatives Program [FHIP].

The Fair Housing Assistance Program helps State and local
agencies to implement title VIII of the Civil Rights Act of 1968, as
amended, which prohibits discrimination in the sale, rental, and fi-
nancing of housing and in the provision of brokerage services. The
major objective of the program is to assure prompt and effective
processing of title VIII complaints with appropriate remedies for
complaints by State and local fair housing agencies.

The Fair Housing Initiatives Program is authorized by section
561 of the Housing and Community Development Act of 1987, as
amended, and by section 905 of the Housing and Community De-
velopment Act of 1992. This initiative is designed to alleviate hous-
ing discrimination by increasing support to public and private orga-
nizations for the purpose of eliminating or preventing discrimina-
tion in housing, and to enhance fair housing opportunities.

COMMITTEE RECOMMENDATION

The Committee recommends transfer of this item to the Depart-
ment of Justice which is discussed later in this report.

MANAGEMENT AND ADMINISTRATION

SALARIES AND EXPENSES

(INCLUDING TRANSFERS OF FUNDS)

Appropriation FHA funds by
transfer

GNMA funds by
transfer

CGDB funds by
transfer Total

Appropriations, 1995 ............... $451,219,000 $495,355,000 $8,824,000 .......................... $955,398,000
Budget estimate, 1996 ........... 479,479,000 527,782,000 9,101,000 $900,000 1,017,262,000
House allowance ..................... 437,194,000 505,745,000 8,824,000 225,000 951,988,000
Committee recommendation ... 438,219,000 532,782,000 9,101,000 675,000 980,777,000

PROGRAM DESCRIPTION

The budget proposes a single ‘‘Salaries and expenses’’ account in
1996 to finance all salaries and related expenses associated with
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administering the programs of the Department of Housing and
Urban Development. These include the following activities:

Housing and mortgage credit programs.—This activity includes
staff salaries and related expenses associated with administering
housing programs, the implementation of consumer protection ac-
tivities in the areas of interstate land sales, mobile home construc-
tion and safety, and real estate settlement procedures.

Community planning and development programs.—Funds in this
activity are for staff salaries and expenses necessary to administer
community planning and development programs.

Equal opportunity and research programs.—This activity in-
cludes salaries and related expenses associated with implementing
equal opportunity programs in housing and employment as re-
quired by law and executive orders and the administration of re-
search programs and demonstrations.

Departmental management, legal, and audit services.—This activ-
ity includes a variety of general functions required for the Depart-
ment’s overall administration and management. These include the
Office of the Secretary, Office of General Counsel, Office of Chief
Financial Officer, as well as administrative support in such areas
as accounting, personnel management, contracting and procure-
ment, and office services.

Field direction and administration.—This activity includes sala-
ries and expenses for the regional administrators, area office man-
agers, and their staff who are responsible for the direction, super-
vision, and performance of the Department’s field offices, as well as
administration support in areas such as accounting, personnel
management, contracting and procurement, and office services.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $438,219,000 for
salaries and expenses. This amount is $13,000,000 below the 1995
level, $41,260,000 less than the budget request, and $1,025,000
more than the House allowance. The appropriation includes the re-
quested amount of $532,782,000 transferred from various funds
from the Federal Housing Administration, $9,101,000 transferred
from the Government National Mortgage Association, and $675,000
from the ‘‘Community development’’ appropriation.

The Committee recommends the following changes to the budget
request:

OFFICE OF INSPECTOR GENERAL

(INCLUDING TRANSFER OF FUNDS)

Appropriation FHA funds by
transfer Total

Appropriations, 1995 ................................................... $36,427,000 $10,961,000 $47,388,000
Budget estimate, 1996 ............................................... 36,968,000 11,283,000 48,251,000
House allowance .......................................................... 36,427,000 10,961,000 47,388,000
Committee recommendation ........................................ 36,968,000 11,283,000 48,251,000
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PROGRAM DESCRIPTION

This appropriation would finance all salaries and related ex-
penses associated with the operation of the Office of the Inspector
General.

COMMITTEE RECOMMENDATIONS

The Committee recommends a funding level of $48,251,000 for
the Office of Inspector General. This amount is $863,000 above the
1995 level, the same as the budget request, and $863,000 more
than the House allowance. This funding level includes $11,283,000
by transfer from various FHA funds, the same level as proposed in
the budget request.

OFFICE OF FEDERAL HOUSING ENTERPRISE OVERSIGHT

SALARIES AND EXPENSES

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $15,451,000
Budget estimate, 1996 ........................................................................... 14,895,000
House allowance .................................................................................... 14,895,000
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

This appropriation funds the Office of Federal Housing Enter-
prise Oversight [OFHEO], which was established in 1992 to regu-
late the financial safety and soundness of the two housing Govern-
ment sponsored enterprises [GSE’s], the Federal National Mortgage
Association and the Federal Home Loan Mortgage Corporation. The
Office was authorized in the Federal Housing Enterprise Safety
and Soundness Act of 1992, which also instituted a three-part cap-
ital standard for the GSE’s, and gave the regulator enhanced au-
thority to enforce those standards.

COMMITTEE RECOMMENDATION

The Committee recommends transfer of this function to the De-
partment of the Treasury as discussed later in this report.

GENERAL PROVISIONS

EXTENDING PROVISIONS OF THE RESCISSIONS ACT

Section 201(a)(1) would permit a public housing authority [PHA]
to use modernization assistance provided under section 14 for any
eligible activity related to public housing which is currently author-
ized by the Housing Act of 1937 or applicable appropriations acts,
including demolition, replacement, modernization, or development
activities related to the public housing portion of housing develop-
ments held in partnership, or cooperation with nonpublic entities,
and temporary relocation assistance, provided that the assistance
provided under section 14 is principally used for the physical im-
provement or replacement of public housing and for associated
management improvements, except as otherwise approved by the
Secretary and provided the PHA consults with the appropriate
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local government officials (or Indian tribal officials) and with ten-
ants of the public housing developments.

This authorization does not extend to use of funds for operating
assistance. These are the same spending rules for modernization as
were contained in the rescissions act with minor clarifications.

Section 201(a)(1) also would authorize PHA’s to provide assist-
ance in the form of a grant, loan, or other form of investment to
a mixed income development, defined as a development that in-
cludes units for other than low-income families. Such assistance
could be provided to the PHA or an affiliate controlled by it; a part-
nership, limited liability company or other legal entity in which the
public housing agency or its affiliate is a general partner, manag-
ing member, or otherwise significantly directs the activities of such
entity; or any entity which grants to the public housing agency the
option to purchase the development within 20 years after initial oc-
cupancy in accordance with section 42(l)(7) of the Internal Revenue
Code of 1986.

Such assistance could be provided only if units will be made
available in the development for periods of not less than 20 years,
by master contract or by individual lease, for occupancy by low-in-
come families referred from time to time by the public housing
agency. Public housing subsidy would continue for the usual time
period (40 years) however, if the units are administered in compli-
ance with the public housing program throughout that time period.
The number of such units would be required to be either in the
same proportion to the total number of units in the development
that the financial assistance provided by the public housing agency
bears to the total equity investment in the development or not be
less than the number of units that could have been developed
under the conventional public housing program with the assistance
involved, or as may otherwise be approved by the Secretary.

Section 201(a)(1) would also authorize a mixed income develop-
ment to elect to have all units subject only to the applicable local
real estate taxes, notwithstanding that the low-income units as-
sisted by public housing funds would otherwise be subject to sec-
tion 6(d) of the Housing Act of 1937, which provides that public
housing developments must be exempt from local and State taxes
and PHA’s must provide for payments in lieu of such taxes.

Section 201(a)(3) would make all the provisions of section 201(a)
applicable to Indian housing authorities [IHA’s].

Section 201(b) would amend section 1002(d) of the rescissions act
so that its provisions regarding repeal of the 1-for-1 replacement
requirement for public housing demolition and disposition and
other related provisions would be applicable to applications for the
demolition, disposition, or conversion to homeownership of public
housing approved by the Secretary and other consolidation and re-
location activities of public housing agencies undertaken on, before,
or after September 30, 1995 and before September 30, 1996.

Section 201(b)(2) would provide that no one may rely on the pro-
vision in the rescissions act amending section 18(f) of the Housing
Act of 1937 as the basis for reconsidering a final order of a court.
The provision permits replacement of public housing units on the
original site or in the same neighborhood if the number of such re-
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placement units is significantly fewer than the number of units de-
molished.

Section 201(b)(3) would make the amendments made by this sec-
tion and by the replacement provisions of the Rescissions Act appli-
cable to Indian housing.

PUBLIC HOUSING RENTS AND INCOME TARGETING

Section 202(a) would require the Secretary to permit a PHA to
charge a minimum rent of up to $25.

Section 202(b) would permit PHA’s to adopt ceiling rents that re-
flect the reasonable market value of the housing, but that are not
less than the monthly costs to operate the housing of the agency,
and to make a deposit to a replacement reserve (in the sole discre-
tion of the PHA). This section would allow families to pay ceiling
rents only when the ceiling rent established would exceed the
amount payable as rent under the definition of rental payments in
section 3(a)(1) of the United States Housing Act of 1937.

Section 202(c) would permit PHA’s to utilize any other adjust-
ments to earned income not otherwise authorized in the determina-
tion of the adjusted income of public housing families. If a PHA
adopts other adjustments to income, the Secretary shall not take
such adjustments into account when calculating operating subsidy.

Section 202(d) would repeal the Federal preference criteria for
selection of tenants in public and Indian housing, section 8 existing
and moderate rehabilitation, section 8 vouchers, section 8 new con-
struction and substantial rehabilitation, the 202 program and the
rent supplement program. For public housing, section 8 existing
and moderate rehabilitation, and the section 8 voucher program,
the PHA would be required to establish any system of preferences
after public notice and an opportunity for public comment. The cri-
teria would not be permitted to be inconsistent with the com-
prehensive housing affordability strategy under title I of the Cran-
ston-Gonzalez National Affordable Housing Act.

CONVERSION OF CERTAIN PUBLIC HOUSING TO VOUCHERS

Section 203(a) would require the public housing authorities to
identify developments of more than 600 units, or, in the case of
high-rise family buildings or substantially vacant buildings, 300
units. For purposes of this identification, the developments would
have at least a 10-percent vacancy rate among the units not in
funded on-schedule modernization programs, would be identified as
distressed housing that the PHA cannot assure the long-term via-
bility as public housing through density reduction, achievement of
a broader range of household income, or other measures, and for
which the estimated cost of continued operation and modernization
of the developments as public housing exceeds the cost of providing
tenant-based assistance for all families in occupancy.

Section 203(b) would require the public housing agency to consult
with public housing tenants and the unit of general local govern-
ment.

Section 203(c) would require that developments identified under
203(a) be removed from the public housing inventory and the an-
nual contributions contract within 5 years, except that the Sec-
retary would be permitted to extend the deadline up to 5 more
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years if the initial deadline is impracticable. The plan must be ap-
proved by the relevant local official as consistent with the com-
prehensive housing affordability strategy, including a description of
any disposition and demolition plan for the public housing units. To
the extent approved in appropriations, the Secretary may establish
requirements and provide funding under the Urban Revitalization
Demonstration Program for demolition and disposition of public
housing under this section.

Section 203(d) would require the Secretary to make authority
available to a public housing agency to provide tenant-based assist-
ance to families residing in any development that is removed from
the inventory of the public housing agency and the annual con-
tributions contract. Each conversion plan would require the agency
to notify families residing in the development, consistent with any
guidelines issued by the Secretary governing such notifications,
that the development would be removed from the inventory of the
public housing agency and the families would receive tenant-based
or project-based assistance, and the agency would provide any nec-
essary counseling for families. Each conversion plan would ensure
that all tenants affected by the removal of a development from the
inventory of the public housing agency would be offered tenant-
based or project-based assistance and would be relocated to other
decent, safe, sanitary, and affordable housing which would be, to
the maximum extent practicable, housing of their choice.

Section 203(e) would require a public housing agency to provide
such information as the Secretary considers necessary for the ad-
ministration of this section, would define development to refer to
a project or projects, or to portions of a project or projects, as ap-
propriate, and would not apply section 18 of the United States
Housing Act of 1937 to the demolition of developments removed
from the inventory of the public housing agency under this section.

Provisions are included to clarify HUD’s role generally and in the
event that a housing authority does not complete the required eval-
uation of its large, distressed, costly developments. These provi-
sions allow HUD to establish standards to permit implementation
of this initiative in fiscal 1996, and provide that where HUD deter-
mines that a PHA has failed to complete the required identification
in a timely manner, failed to identify development for conversion
which should have been identified, identified developments which
should not have been identified or is not expeditiously implement-
ing the conversion plan, HUD can take any necessary action to des-
ignate the developments to be converted to certificates or assure
the expeditious implementation of the conversion plan.

STREAMLINING SECTION 8 TENANT–BASED ASSISTANCE

Section 204(a) would repeal section 8(t) of the Housing Act of
1937, the so-called take-one, take-all provision, which prohibits an
owner who has leased to one section 8 tenant from refusing to lease
to additional tenants because of their status as certificate or vouch-
er holders.

Section 204(b) would prohibit an owner who has received Federal
housing assistance within the past 2 years (except for mortgage in-
surance), from refusing to lease a reasonable number of units to
families participating in a program of section 8 tenant-based assist-
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ance unless the refusal is based on reasonable tenant selection cri-
teria. Twenty percent would constitute a safe harbor in establish-
ing a reasonable number.

Section 204(c) would revise section 8(c)(8) and (9) to eliminate
the requirement that owners participating in the certificate or
voucher programs provide 90 days notification of any rent increase
or contract termination.

Section 204(d) would modify section 8(d)(1)(B) of the Housing Act
of 1937, the so-called endless lease provision, to remove any limita-
tions on termination of tenancy, other than during the term of the
lease.

FAIR MARKET RENTALS

Section 205(a) would require the Secretary to establish fair mar-
ket rentals for the section 8 certificate program at the 40th per-
centile rent of the rental distribution of standard quality rental
housing units, considering only the rents for recent movers and ex-
cluding public housing units and newly constructed units.

Section 205(b) would limit annual rental adjustments in fiscal
year 1995 in the section 8 new construction, substantial rehabilita-
tion and moderate rehabilitation programs where the maximum
monthly rent would exceed the rent for an existing dwelling unit
in the market area. In such cases the rent would be limited to the
amount demonstrated by the owner to be the rent of a comparable
unassisted unit. The subsection would also limit the adjustment of
rents for units occupied by the same family at the time of the last
annual rental adjustment.

Section 205(c) would set the administrative fees for the certifi-
cate, voucher, and moderate rehabilitation programs not to exceed
7 percent of the fair market rental established for a 2-bedroom ex-
isting rental dwelling unit in the market area of the public housing
agency.

Section 205(d) would delay reissuance of vouchers and certifi-
cates until October 1, 1996, and for 6 months, the use of any
amounts of such assistance made available for the termination dur-
ing fiscal year 1996 of such assistance on behalf of any family for
any reason, but not later than October 1, 1996, with the exception
of any certificates assigned or committed to project-based assist-
ance as permitted otherwise by the act, accomplished prior to the
effective date of this act.

PUBLIC HOUSING/SECTION 8 MOVING TO WORK DEMONSTRATION

Section 206 would establish a demonstration to give PHA’s and
the Secretary the flexibility to design and test various approaches
for providing and administering housing assistance that give incen-
tives to families with children whose heads are working and to
families seeking work or preparing for work by participating in job
training, educational programs, or programs that help people ob-
tain employment. Up to 30 PHA’s could be selected for participa-
tion, with training and technical assistance during the demonstra-
tion. The agencies would be permitted to combine operating sub-
sidy, modernization funds, and assistance provided under section 8
on such terms and conditions as the agency may propose and the
Secretary may approve.
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Participating agencies would be required to hold a public hear-
ing, prepare an agency plan, serve an income mix at least 75 per-
cent very-low income and 50 percent under 30 percent of median,
set reasonable rents designed to encourage employment and self-
sufficiency, continue to assist the same total number of families
and a comparable mix by size, and assure that the housing meets
housing quality standards. The amount of assistance received by
the agencies under sections 8, 9, and 14 would not be affected by
their participation in the demonstration.

Section 207 is intended to clarify the effect of hortatory language
contained in a recent housing act regarding the implementation of
income-disregard provisions of existing law. This provisions simply
reaffirms current legislative intent that such income-disregard pro-
vision should remain permissible subject to the prior enactment of
specifically directed appropriations to permit implementation.

Section 208 extends authority to continue the highly successful
multifamily housing demonstration through fiscal year 1996.

Section 209 provides the authority necessary to allow demonstra-
tions utilizing a variety of types of participants involving insurance
or reinsurance and the economic interests thereto.

Section 210 provides that, when HUD sells or transfers HUD
held mortgages to State housing finance agencies during fiscal year
1996, the agencies can provide insurance on that portfolio under
the risk-sharing program without counting against the unit limita-
tions of the multifamily mortgage credit demonstrations for which
authorization is extended in section 202.

Section 211. Transfer of section 8 authority
This provision adds a new subsection (bb) to section 8 of the 1937

act authorizing HUD to transfer budget authority from expired or
terminated section 8 project-based assistance contracts to another
housing assistance contract. This would enable the transferred au-
thority to be used to provide continued assistance to eligible fami-
lies, including eligible families who were receiving the benefit of
the project-base assistance at the time the contract ended. The
budget authority could be used for tenant-based or project-based
assistance.

The Department currently has the authority to terminate HAP
contracts for section 8 units that are: not decent, safe, and sani-
tary, for the admission of ineligible families, and for other contract
violations. However, when HUD terminates the HAP contract, the
budget authority is recaptured and must be treated in accordance
with appropriation acts.

The objective of this proposal is to make it possible for HUD to
terminate units for uncorrected violations, or to allow contracts to
expire without renewal, without causing a net loss in assisted
housing by permitting the Department to reuse the authority to as-
sist tenants affected by contract terminations and expirations.

Section 212. Documentation of multifamily refinancing
This section would make permanent the 1995 amendment to sec-

tion 223(a)(7) of the National Housing Act, which provides that re-
financing under section 223(a)(7) will be documented through an
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amendment to the original mortgage and not structured as a new
insurance contract.

Section 213. Demonstration authority
This section authorizes the Secretary, beginning in fiscal year

1996, to carry out one or more demonstration programs designed
to test the feasibility of the mark to market proposal. Projects with
mortgages insured under the National Housing Act and which are
assisted under section 8 of the 1937 act would be eligible for the
demonstration programs, which would evaluate the success of con-
verting those properties to uninsured, unsubsidized status while
providing continuing assistance in the form of tenant-based sub-
sidies to the families currently benefiting from project-based assist-
ance. In carrying out this authority, the Secretary may delegate,
contract, or otherwise arrange to transfer some or all of the func-
tions, obligations, and benefits of the Secretary to third parties.

Section 214. Contract renewals
Subsection (a) establishes the contract renewal term of 1 year.
The second subsection authorizes the Secretary to use amounts

appropriated for section 8 renewals to provide tenant-based section
8 assistance to eligible families who are residing in affected prop-
erties when a project-based section 8 contract is terminated or ex-
pires. As project-based section 8 contracts expire or are terminated,
the contracts will not be renewed. This proviso includes authority
for the Secretary to allow section 8 loan management set-aside con-
tracts to expire without being renewed, notwithstanding the cur-
rent statutory requirement for renewal. The proviso limits the
amount of tenant-based assistance to be provided at contract expi-
ration to the number of eligible families currently assisted under
the project-based contract.

The second proviso allows the Secretary discretion to renew sec-
tion 8 loan management set-aside contracts where appropriate, but
permits such renewals for one time only and limits the term of the
contract to 1 year. In addition, the rents under such contracts can
not exceed 120 percent of the fair-market rent for section 8 existing
housing. Upon termination of the 1-year contract, eligible families
would receive tenant-based assistance.

Under the third proviso, assistance reserved under the section 8
renewal account, as provided in the first proviso, would be avail-
able for use in connection with any Federal law subsequently en-
acted to authorize use of rental assistance amounts in connection
with terminated or expired contracts.

The fourth proviso authorizes the Secretary during fiscal year
1996 to manage and dispose of HUD-owned multifamily properties
and HUD-held multifamily mortgages without regard to other pro-
visions of law.

The fifth proviso sets forth the Committee’s intent to provide ten-
ant-based assistance in order to protect the existing assisted fami-
lies in a manner that is consistent with the objectives and prior-
ities of various programs and authorities of the Department. These
include the National Housing Act, the Housing Act of 1949, section
203 of the Housing and Community Development Amendments of
1978, the Multifamily Mortgage Foreclosure Act, and the United
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States Housing Act of 1937. Section 211 permits delegation, by the
Secretary, of mortgage foreclosure activities to a third party.

Preservation reform
The Committee recommends a new section 215 which amend-

ments the existing LIHPRHA (preservation) statute by (i) permit-
ting prepayment of the insured mortgage and (ii) establishing new
capital grant/loan incentives. The basic structure of LIHPRHA is
changed as little as possible so that LIHPRHA processing now in
place can be easily converted for the capital grant/loan.

All section references herein are to those in the existing
LIHPRHA statute.

The basic elements of the legislation are as follows:
Restoration of the right of the owner to prepay. (sec. 211)
Addition of two new incentives, a capital loan for owners who

wish to extend low-income restrictions, and a capital grant to en-
able owners to sell their property to a qualified purchaser. As
under LIHPRHA, the capital loan would be for a maximum of 70
percent of preservation equity, and the capital grant for 100 per-
cent of preservation equity. Both the loan and the grant would also
cover necessary rehabilitation expenses for the project. The loan
would be repaid after the first mortgage has been paid off. An
owner receiving incentives to retain ownership would also receive
a return equal to 8 percent of the remaining 30 percent of equity
in the property, or in the case of a purchaser, 8 percent on the ac-
tual cash investment made to acquire the project. (secs. 219(b)(8)
and 220(d)(2)

Except where a Federal cost limit was approved under LIHPRHA
processing, the loan or grant would be limited to 60 times the ap-
plicable monthly fair market rent for the project. (sec. 215)

Tenant-based assistance will be provided to very low-income ten-
ants when an owner prepays the mortgage. Also, HUD will pay re-
location assistance up to $1,500 for certain low-income tenants who
do not receive tenant-based assistance. (sec. 223)

The definition of eligible housing is changed to include only those
properties which were time-eligible on December 31, 1994, and
filed a notice of intent prior to February 28, 1995, and properties
not time-eligible on December 31, 1994, but file a notice of intent
no later than March 1, 1996. A minimum preservation equity
threshold is established at the lesser of $5,000 per unit or $500,000
per property or eight times fair market rents. (sec. 229)

To ensure an expeditious start of the new program, HUD is di-
rected to process capital grants and loans without issuing regula-
tions and without reprocessing approvals or LIHPRHA milestones
such as form 9607, Federal cost limits, et cetera. The capital grant
would be paid in full in the case of an acquisition. However, to ease
the financial burden on the Federal Government the capital loan
would be paid in five equal installments. The owner shall receive
interest at the applicable Federal rate at plan approval on the un-
paid installments. (sec. 236) However, if the Government fails to
meet its installment obligations, the owner may prepay and retain
past installment payments.
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SECTION-BY-SECTION ANALYSIS

New section 202. The new provisions will be applicable to those
projects which have not received funding for a plan of action under
LIHPRHA before October 1, 1995.

Section 211. These amendments permit an owner to prepay at
any time or in the alternative, file a plan of action for a capital
loan or grant.

Section 212. This section is amended to remove the reference to
section 218, setting forth criteria for prepayment, which will be de-
leted in its entirety.

Section 214. This section dealing with the annual authorized re-
turn is deleted in its entirety, as this concept would not be relevant
to capital grants.

Section 215. A new Federal cost limit is inserted providing that
a permissible capital loan or grant should not exceed 60 times the
applicable fair market rent for the unit involved. The Secretary is
granted the discretion to approve capital grants or loans in excess
of the new cost limit.

Section 216. This section deletes information from the Secretary
that would not be applicable under the capital grant procedures, as
well as references to section 221, the mandatory sales section.

Section 217. This section is amended to delete references to cri-
teria for voluntary termination in section 218 as the reference is
no longer applicable.

Section 218. This section dealing with prepayment or voluntary
termination is deleted in its entirety as it is no longer applicable.

Section 219. Obsolete language is deleted and a new incentive,
the direct loan (70 percent of preservation equity) is inserted in
lieu thereof. Repayment of the loan shall commence when the first
mortgage loan on the project is paid in full; the owner shall then
utilize the same amount of the first mortgage payments to make
payments on the equity loan. This section also provides for an an-
nual return to an owner equal to 8 percent of the remaining 30 per-
cent of equity in the property. Also, 236 excess income is no longer
required to be remitted to HUD.

Section 220. This section is amended to omit reference to the
present Federal cost limits provision and authorizes a capital grant
of 100 percent of preservation equity. The section also establishes
various classes of priority purchasers. The section also provides
that the purchaser may choose to receive a loan rather than a
grant because of tax considerations. The incentives provision for
priority purchasers is deleted as it does not conform to the new
grant program. Qualified purchasers are entitled to an 8 percent
return on actual cash invested. This section is also amended to
make clear that the residual receipts account is released to the
owner but the replacement reserves stay with the project in a sale
and a priority purchaser will receive section 236 excess income.

Section 221. This section dealing with mandatory sales is deleted
in its entirety.

Section 222. This section is changed to remove references to the
phase-in of section 8 rent contributions and the requirement that
new tenants be at the same proportion of very low, low, and mod-
erate incomes as existing tenants, although to the extent subsidies
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are available, the current income mix between very low, low, and
moderate income will be maintained. These provisions would not be
applicable or practical in the absence of section 8.

In addition, the LIHPRHA methodology of rent adjustment, the
operating cost adjustment factor, would be deleted and replaced by
the current rent adjustment mechanism generally in effect for sec-
tion 221(d)(3) and 236 projects. HUD is required to process rent ad-
justments during LIHPRHA processing. References are also deleted
to annual authorized return. Further, the sanction enabling the
Secretary to declare a rehab loan in default is deleted as there is
no rehab loan per se.

Section 223. This section is amended to provide that HUD will
provide tenant-based assistance to all very low-income tenants
when the owner prepays. Further, HUD will provide relocation as-
sistance not to exceed $1,500 for rent-burdened low income tenants.

Section 224. This section setting forth permissible prepayment
events is deleted as it is no longer needed in view of the unfettered
prepayment right.

Section 225. This section is amended to require HUD to pay an
owner 8 percent interest on preservation equity if it fails to meet
its processing timetables, a penalty similar to that in current law.

Also there is a technical change removing the word, ‘‘district’’ so
as to give an aggrieved party the right to sue in the court of Fed-
eral claims.

Section 229. This section changes the requirements for eligibility
to limit participation to any project which was time-eligible as of
December 31, 1994, and filed a notice of intent prior to February
28, 1995, or was not time-eligible on December 31, 1994, but files
a notice no later than March 1, 1996. Also, a minimum preserva-
tion equity threshold is set at the lesser of $5,000 per unit or
$500,000 per project or eight times fair market rents. Conforming
changes are made in the definition of preservation equity to con-
form to the new capital grant language. Also, new definitions are
added for the terms ‘‘community-based nonprofit organization’’ and
‘‘mutual housing association.’’

Section 231. This section is amended to expand the class of prior-
ity purchasers to include a resident council, community-based non-
profit, mutual housing association or affiliates that act as a general
partner in a limited partnership.

Section 232. This section dealing with Federal preemption is
amended to remove the language on annual authorized return and
to state that local laws cannot preempt any benefit provided under
the new act.

New section 236. This section is added to provide that the capital
grant and loan provisions are self-executing without need for regu-
lations, or reprocessing LIHPRHA approvals or including but not
limited to form 9607, calculation of Federal cost limits, bona fide
offers and the like. The capital grant to a qualified purchaser shall
be funded in full. In addition, HUD may pay the capital loan over
five installments, with interest at the applicable Federal rate. If
HUD defaults on any of the installments, the owner may keep the
installment and prepay. An owner processing under the Emergency
Low Income Housing Preservation Act of 1987 [ELIHPA] may
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choose to apply for a capital grant/loan or prepay under the new
provisions.

Section 216 provides for a 1-year extension of the home equity
conversion mortgage program which is growing in popularity as a
mean for older Americans to use reverse mortgages to secure funds
from accumulated equity in their homes.

Section 217 changes the timing in which assessments are col-
lected by the Office of Federal Housing Enterprise Oversight.

Section 218 of the bill prohibits the use of any funds by HUD for
any activity pertaining to property insurance. Such activities are
unwarranted and unnecessary. Every State and the District of Co-
lumbia have laws and regulations addressing unfair discrimination
in property insurance and are actively investigating and addressing
discrimination where it is found to occur. HUD’s insurance-related
activities do no more than add an unnecessary layer of Federal bu-
reaucracy.

Moreover, the Fair Housing Act makes no mention of discrimina-
tion in property insurance. The act expressly governs home sales
and rentals and the services that home sellers, landlords, mortgage
lenders, and real estate brokers provide. Neither it nor its legisla-
tive history suggests that Congress intended it also to apply to the
provision of property insurance. Indeed, Congress’ intention, as ex-
pressly stated in the McCarran-Ferguson Act of 1945 and repeat-
edly reaffirmed thereafter, is that, unless a Federal law specifically
relates to the business of insurance, the law shall not apply where
it would interfere with State insurance regulation. HUD’s assertion
of authority regarding property insurance contradicts this statutory
mandate.

The language recommended by the Committee will permit the
Department to complete ongoing studies and analyses regarding
the availability of property insurance and its relationship to hous-
ing opportunities.

Section 219 caps the number of noncareer Senior Executive Serv-
ice employees in the Department. This is similar to a restriction
contained in this bill 3 years ago.

Section 220 modifies the designation of an earmark contained in
the appropriations bill for fiscal year 1992. This modification is
necessary to permit the utilization of previously obligated funds.

PERMISSIBLE ADJUSTMENT TO MODERNIZATION FORMULA

Section 221 would allow the Secretary to provide additional
weighting to backlog needs in the public housing modernization for-
mula subject to applicable rulemaking procedures.

The Committee recommends a new section 222 which clarifies
the provision governing the use of lead-based paint abatement
funding. Recently, the Federal task force on lead-based paint abate-
ment recommended model strategies and protocols to maximize the
effectiveness of abatement activities. The Committee believes that
these consensus recommendations should be broadly tested and
considered in addressing this serious human health concern in a
manner which targets limited available resources toward the most
efficient mechanisms in reducing hazardous lead exposure.
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COST SAVINGS WITH PHA’S

Section 223 would make the current cost-sharing provision be-
tween HUD and PHA’s where the PHA’s initiative has saved
money, permanent rather than limited to 6 years.

Section 224 extends current law which permits the Department
to dispose of performing mortgages which bear below-market inter-
est rates without receiving these notes into FHA inventory. This
provision is effective only for fiscal year 1996.
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TITLE III—INDEPENDENT AGENCIES

AMERICAN BATTLE MONUMENTS COMMISSION

SALARIES AND EXPENSES

Appropriations, 1995 ............................................................................. $20,265,000
Budget estimate, 1996 ........................................................................... 20,265,000
House allowance .................................................................................... 20,265,000
Committee recommendation ................................................................. 20,265,000

PROGRAM DESCRIPTION

The American Battle Monuments Commission [ABMC] is respon-
sible for the maintenance and construction of U.S. monuments and
memorials commemorating the achievements in battle of our
Armed Forces since April 1917; for controlling the erection of
monuments and markers by U.S. citizens and organizations in for-
eign countries; and for the design, construction, and maintenance
of permanent military cemetery memorials in foreign countries.
The Commission maintains 24 military cemetery memorials on for-
eign soil; 17 monuments and memorials not a part of the ceme-
teries; and 4 bronze tablets. In addition, the Commission admin-
isters four large memorials on U.S. soil. It is presently charged
with erecting a Korean and a World War II war veterans memorial
in the Washington, DC, area.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $20,265,000 for
the American Battle Monuments Commission, as requested by the
administration and provided by the House.

COMMUNITY DEVELOPMENT FINANCIAL INSTITUTIONS

COMMUNITY DEVELOPMENT FINANCIAL INSTITUTIONS FUND PROGRAM
ACCOUNT

Appropriations, 1995 ............................................................................. $125,000,000
Budget estimate, 1996 ........................................................................... 123,650,000
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

The community development financial institutions [CDFI] fund
would provide grants, loans, and technical assistance to new and
existing community development financial institutions such as com-
munity development banks, community development credit unions,
revolving loan funds, and microloan funds. Recipient institutions
would be required to support mortgage, small business, and eco-
nomic development lending in currently underserved, distressed
neighborhoods.



79

COMMITTEE RECOMMENDATION

The Committee recommends no funding for the community devel-
opment financial institutions fund program account. No funds were
included in the House-passed bill for this purpose. The administra-
tion requested $123,650,000 for this agency, in addition to
$20,000,000 for loan subsidies and $350,000 to establish an inspec-
tor general.

Public Law 104–19, the Rescission Act for Fiscal Year 1995, re-
duced previously appropriated funding for this purpose to
$50,000,000, and directed that this amount be administered by the
Department of the Treasury rather than in a new independent
agency. The Committee supports the laudatory goal of assisting
neighborhood development banks with additional capital, as was
envisioned under the Bank Enterprise Act portion of this account.
The utilization of these funds during fiscal year 1996 will be mon-
itored by the Committee, and consideration will be given to a budg-
et request for fiscal year 1997, for continuation of this activity in
that Department.

CONSUMER PRODUCT SAFETY COMMISSION

SALARIES AND EXPENSES

Appropriations, 1995 ............................................................................. $42,509,000
Budget estimate, 1996 ........................................................................... 44,000,000
House allowance .................................................................................... 40,000,000
Committee recommendation ................................................................. 40,000,000

PROGRAM DESCRIPTION

The Commission is an independent regulatory agency that was
established on May 14, 1973, and is responsible for protecting the
public against unreasonable risks of injury from consumer prod-
ucts; assisting consumers to evaluate the comparative safety of
consumer products; developing uniform safety standards for
consumer products and minimizing conflicting State and local regu-
lations; and promoting research and investigation into the causes
and prevention of product-related deaths, illnesses, and injuries.

In carrying out its mandate, the Commission establishes manda-
tory product safety standards, where appropriate, to reduce the un-
reasonable risk of injury to consumers from consumer products;
helps industry develop voluntary safety standards; bans unsafe
products if it finds that a safety standard is not feasible; monitors
recalls of defective products; informs and educates consumers about
product hazards; conducts research and develops test methods; col-
lects and publishes injury and hazard data, and promotes uniform
product regulations by governmental units.

COMMITTEE RECOMMENDATION

The Committee concurs with the House in providing $40,000,000
for the Consumer Product Safety Commission, a reduction of
$4,000,000 below the budget estimate and $2,509,000 below the
current level. The reduction is to be taken at the discretion of the
Commission, subject to normal reprogramming procedures.
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The fiscal year 1995 budget provided $1,200,000 for the Fire Safe
Cigarette Act upon authorization. The legislation was not enacted,
therefore, these funds were not used in fiscal year 1995 and will
be returned to the Treasury. Consequently, the fiscal year 1995
budget was in effect $41,309,000 and the amount provided rep-
resents a real decrease of only $1,309,000 below fiscal year 1995.

It is noted that agency management currently comprises 19 per-
cent of the budget and could absorb budget reductions without im-
pacting agency programs. Such a reduction would be in keeping
with the CPSC Chairman’s organizational restructuring which was
recently initiated. According to the agency, the restructuring will
reduce management layers and reduce administrative costs associ-
ated with personnel, procurement, space, and other support serv-
ices. If accelerated, the Committee believes the restructuring could
effectuate budgetary savings in fiscal year 1996. The Committee
wishes to be kept apprised of all restructuring activities on a regu-
lar basis.

The Committee notes that the Commission’s budget request in-
cludes a 60-percent increase in travel costs. The Commission is di-
rected to maintain travel costs at or below the fiscal year 1995
level.

CORPORATION FOR NATIONAL AND COMMUNITY SERVICE

NATIONAL AND COMMUNITY SERVICE PROGRAMS

OPERATING EXPENSES

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $575,000,000
Budget estimate, 1996 ........................................................................... 817,476,000
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

The Corporation for National and Community Service, a Corpora-
tion owned by the Federal Government, was established by the Na-
tional and Community Service Trust Act of 1993 (Public Law 103–
82) to enhance opportunities for national and community service
and provide national service educational awards. The Corporation
makes grants to States, institutions of higher education, public and
private nonprofit organizations, and others to create service oppor-
tunities for a wide variety of individuals such as students, out-of-
school youth, and adults through innovative, full-time national and
community service programs. National service participants may re-
ceive educational awards which may be used for full-time or part-
time higher education, vocational education, job training, or school-
to-work programs.

The Corporation is governed by a board of directors and headed
by the Chief Executive Officer of the Corporation. Board members
and the Chief Executive Officer of the Corporation are appointed
by the President of the United States and confirmed by the Senate.
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COMMITTEE RECOMMENDATION

The Committee recommends no appropriation for the Corporation
for National and Community Service. The House-passed bill also
provides for termination of this entity.

In concurring with the House recommendation that no funding
be provided for the Corporation for National Service, the Commit-
tee notes that the Government Accounting Office has concluded
that the cost per participant in the Americorps Program exceeds
$26,000 per year, a level which cannot be sustained in the current
budget environment.

OFFICE OF INSPECTOR GENERAL

Appropriations, 1995 ............................................................................. $2,000,000
Budget estimate, 1996 ........................................................................... 2,000,000
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

The Office of Inspector within the Corporation for National and
Community Service is authorized by the Inspector General Act of
1978, as amended. The goals of the Office are to increase organiza-
tional efficiency and effectiveness and to prevent fraud, waste, and
abuse. The Office of Inspector General within the Corporation for
National and Community Service was transferred to the Corpora-
tion from the former ACTION agency when ACTION was abolished
and merged into the Corporation in April 1994.

COMMITTEE RECOMMENDATION

The Committee recommends termination of the Office of the In-
spector General, along with discontinuation of the Corporation as
a whole.

U.S. COURT OF VETERANS APPEALS

SALARIES AND EXPENSES

Appropriations, 1995 ............................................................................. $9,429,000
Budget estimate, 1996 ........................................................................... 9,820,000
House allowance .................................................................................... 9,000,000
Committee recommendation ................................................................. 9,000,000

PROGRAM DESCRIPTION

The Court of Veterans Appeals was established by the Veterans’
Judicial Review Act. The court has exclusive jurisdiction to review
decisions of the Board of Veterans’ Appeals. It has the authority to
decide all relevant questions of law, interpret constitutional, statu-
tory, and regulatory provisions, and determine the meaning or ap-
plicability of the terms of an action by the Department of Veterans
Affairs. It is authorized to compel action by the Department unlaw-
fully withheld or unreasonably delayed. It is authorized to hold un-
lawful and set-aside decisions, findings, conclusions, rules and reg-
ulations issued or adopted by the Department of Veterans Affairs
or the Board of Veterans’ Appeals.
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COMMITTEE RECOMMENDATION

The Committee concurs with the House in providing $9,000,000
for the U.S. Court of Veterans Appeals. This amount represents a
decrease of $820,000 below the budget request and $429,000 below
the current levels. As requested by COVA, the full $678,000 has
been included for the pro bono representation program.

DEPARTMENT OF DEFENSE—CIVIL

CEMETERIAL EXPENSES, ARMY

SALARIES AND EXPENSES

Appropriations, 1995 ............................................................................. $12,017,000
Budget estimate, 1996 ........................................................................... 14,124,000
House allowance .................................................................................... 11,296,000
Committee recommendation ................................................................. 11,946,000

PROGRAM DESCRIPTION

Responsibility for the operation of Arlington National Cemetery
and Soldiers’ and Airmen’s Home National Cemetery is vested in
the Secretary of the Army. As of September 30, 1992, Arlington
and Soldiers’ and Airmen’s Home National Cemeteries contained
the remains of 246,023 persons and comprised a total of approxi-
mately 628 acres. There were 3,056 interments and 1,583 inurn-
ments in fiscal year 1993; 3,500 interments and 1,500 inurnments
are estimated for the current fiscal year; and 3,500 interments and
1,500 inurnments are estimated for fiscal year 1995.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $11,946,000 for
the Army’s cemeterial expenses. This amount is $2,188,000 less
than the budget request and $650,000 more than the House allow-
ance and will allow the Army to initiate construction of phase III
of the Columbarium expected to cost $4,260,000. The Army may
apply $2,188,000 of the potential savings associated with the me-
morial amphitheater restoration project to offset the reductions in
the program.

ENVIRONMENTAL PROTECTION AGENCY

Appropriations, 1995 ............................................................................. 1 $6,641,445,000
Budget estimate, 1996 ........................................................................... 7,359,409,000
House allowance .................................................................................... 4,892,430,000
Committee recommendation ................................................................. 5,661,927,000

1 Reflects rescission of $599,442,000 in Public Law 104–19.

GENERAL DESCRIPTION

The Environmental Protection Agency [EPA] was created
through Executive Reorganization Plan No. 3 of 1970 designed to
consolidate certain Federal Government environmental activities
into a single agency. The plan was submitted by the President to
the Congress on July 8, 1970, and the Agency was established as
an independent agency in the executive branch on December 2,
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1970, by consolidating 15 components from 5 departments and
independent agencies.

A description of EPA’s pollution control programs by media fol-
lows:

Air.—The Clean Air Act Amendments [CAA] of 1990 authorize a
national program of air pollution research, regulation, prevention,
and enforcement activities.

Water quality.—The Clean Water Act [CWA], as amended in
1977, 1981, and 1987, provides the framework for protection of the
Nation’s surface waters. The law recognizes that it is the primary
responsibility of the States to prevent, reduce, and eliminate water
pollution. The States determine the desired uses for their waters,
set standards, identify current uses and, where uses are being im-
paired or threatened, develop plans for the protection or restoration
of the designated use. They implement the plans through control
programs such as permitting and enforcement, construction of mu-
nicipal waste water treatment works, and nonpoint source control
practices. The CWA also regulates discharge of dredge or fill mate-
rial into waters of the United States, including wetlands.

Drinking water.—The Safe Drinking Water Act [SDWA] of 1974
charged EPA with the responsibility of implementing a program to
assure that the Nation’s public drinking water supplies are free of
contamination that may pose a human health risk, and to protect
and prevent the endangerment of ground water resources which
serve as drinking water supplies.

Hazardous waste.—The Resource Conservation and Recovery Act
of 1976 [RCRA] mandated EPA to develop a regulatory program to
protect human health and the environment from improper hazard-
ous waste disposal practices. The RCRA Program manages hazard-
ous wastes from generation through disposal.

EPA’s responsibilities and authorities to manage hazardous
waste were greatly expanded under the Hazardous and Solid
Waste Amendments of 1984. Not only did the regulated universe
of wastes and facilities dealing with hazardous waste increase sig-
nificantly, but past mismanagement practices, in particular prior
releases at inactive hazardous and solid waste management units,
were to be identified and corrective action taken. The 1984 amend-
ments also authorized a regulatory and implementation program
directed to owners and operators of underground storage tanks.

Pesticides.—The objective of the Pesticide Program is to protect
the public health and the environment from unreasonable risks
while permitting the use of necessary pest control approaches. This
objective is pursued by EPA under the Federal Insecticide, Fun-
gicide, and Rodenticide Act [FIFRA] and the Federal Food, Drug,
and Cosmetic Act [FFDCA] through three principal means: (1) re-
view of existing and new pesticide products; (2) enforcement of pes-
ticide use rules; and (3) research and development to reinforce the
ability to evaluate the risks and benefits of pesticides.

Radiation.—The radiation program’s major emphasis is to mini-
mize the exposure of persons to ionizing radiation, whether from
naturally occurring sources, from medical or industrial applica-
tions, nuclear power sources, or weapons development.

Toxic substances.—The Toxic Substances Control Act [TSCA] es-
tablishes a program to stimulate the development of adequate data
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on the effects of chemical substances on health and the environ-
ment, and institute control action for those chemicals which
present an unreasonable risk of injury to health or the environ-
ment. The act’s coverage affects more than 60,000 chemicals cur-
rently in commerce, and all new chemicals.

Multimedia.—Multimedia activities are designed to support pro-
grams where the problems, tools, and results are cross media and
must be integrated to effect results. This integrated program en-
compasses the Agency’s research, enforcement, and abatement ac-
tivities.

Superfund.—The Comprehensive Environmental Response, Com-
pensation, and Liability Act of 1980 [CERCLA] established a na-
tional program to protect public health and the environment from
the threats posed by inactive hazardous waste sites and uncon-
trolled spills of hazardous substances. The original statute was
amended by the Superfund Amendments and Reauthorization Act
of 1986 [SARA]. Under these authorities, EPA manages a hazard-
ous waste site cleanup program including emergency response and
long-term remediation.

Leaking underground storage tanks.—The Superfund Amend-
ments and Reauthorization Act of 1986 [SARA] established the
leaking underground storage tank [LUST] trust fund to conduct
corrective actions for releases from leaking underground storage
tanks that contain petroleum or other hazardous substances. EPA
implements the LUST response program primarily through cooper-
ative agreements with the States.

COMMITTEE RECOMMENDATION

The Committee has provided a total of $5,661,927,000 for EPA.
This is a decrease of $1,697,482,000 below the budget request, an
increase of $769,497,000 above the House, and a decrease of
$979,518,000 below the current budget.

While the Committee has provided a significant increase over the
House amount, its action is not intended to suggest that the status
quo is acceptable. Rather, the Committee’s recommendation is in-
tended to bring about systemic changes to EPA, including stream-
lining its operations; eliminating duplication of other agencies,
State and local efforts; providing full support and flexibility to
States to comply with environmental mandates; and adopting a
flexible and cooperative approach to working with industry to
achieve environmental standards.

The Committee’s appropriation for EPA closely parallels rec-
ommendations made by the National Academy of Public Adminis-
tration in a report to this Committee entitled: ‘‘Setting Priorities,
Getting Results: A New Direction for EPA,’’ released in April of
this year. At a May 17, 1995, hearing conducted by the Committee
on EPA reform issues, a variety of witnesses from State and local
government and the private sector concurred in the NAPA rec-
ommendations.

In particular, NAPA recommended: ‘‘EPA needs to hand more re-
sponsibility and decisionmaking authority over to the States and
localities * * * [A] new partnership needs to be formed, one based
on ‘accountable devolution’ of national programs and on a reduction
in EPA oversight when it is not needed.’’ Reductions to EPA oper-
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ating programs are to be achieved in part by reductions to EPA
oversight of states.

In addition, NAPA recommended that flexibility be provided to
local government and the private sector to meet environmental
standards. Again, the Committee strongly supports this rec-
ommendation, and directs the Agency to develop and submit legis-
lation to address the need for statutory authority to provide such
flexibility if required.

NAPA also recommended important management changes to
EPA, including the need to establish specific environmental goals
and develop strategies to attain them; using comparative risk anal-
yses to inform the selection of priorities and the development of
specific program strategies; using the budget process to allocate re-
sources to the Agency’s priorities; establishing accountability by
setting and tracking benchmarks; and evaluating performance.

The Committee has identified for budgetary reduction a number
of initiatives which reflect low priorities based on comparative risk
analysis, such as the environmental technology initiative. The
Committee believes risk-based analysis must provide the basis for
budgetary decisionmaking. Any general reductions should be ac-
commodated by the elimination of low-risk activities, and the Com-
mittee expects the fiscal year 1997 budget submission to be based
on a thorough comparative risk assessment of EPA activities.

The Committee is directing EPA’s Science Advisory Board to up-
date its 1990 comparative risk analysis to help guide future agency
decisionmaking.

NAPA also recommended that: ‘‘the Agency should begin work on
a reorganization plan that would break down the internal walls be-
tween the Agency’s major media program offices for air, water,
waste, and toxic substances.’’ Such a reorganization would result in
management efficiencies and a more coordinated approach to envi-
ronmental protection. Given budgetary reductions anticipated over
the next several years as we move toward a balanced budget, the
time is ripe for reorganizing the Agency to make better use of its
resources. The Committee expects the Agency to prepare a reorga-
nization proposal and submit its plans to the Committee by Janu-
ary 1, 1996.

Major reductions to EPA come primarily from the Superfund Pro-
gram, which is reduced by approximately $300,000,000 below cur-
rent levels, and the elimination of earmarks for sewer treatment
construction. Superfund activities are limited to ongoing projects
and meeting immediate human health risks, pending enactment of
comprehensive reauthorization legislation. Superfund is a program
in need of major reform; to continue funding the current program
at the requested level is a waste of trust fund and taxpayer dollars.

Other significant reductions are taken to lower priority programs
which duplicate private sector activities or are not critical to the
Agency’s core mission. These include the climate change action
plan program, primarily including the green programs; the environ-
mental technology initiative; and the Montreal Protocol Facilitation
Fund.

The Committee recommendation includes a restructuring of
EPA’s appropriation accounts. This is intended to accomplish sev-
eral objectives: first, to ensure that State grants are protected from
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budget cuts, a separate account has been created entitled: ‘‘Pro-
gram and infrastructure assistance.’’ This account includes all cat-
egorical grants as well as State revolving funds. The account totals
$2,034,000,000, and represents more than 40 percent of the entire
EPA appropriation. The amount provided for the States represents
an increase of approximately $300,000,000 over current funding
levels.

Second, to provide flexibility to the Agency in meeting budgetary
reductions, the former ‘‘Program and research operations’’ account
is merged with the other operating accounts which fund primarily
contractual support activities. Two new accounts are created in lieu
of research and development and abatement, control and compli-
ance: the ‘‘Science and technology’’ account funds all science activi-
ties, and the ‘‘Program administration and management’’ account
provides for regulatory, technical assistance, education, and en-
forcement activities.

The new ‘‘Science and technology’’ account includes funding for
all EPA laboratories, except the regional laboratories which con-
duct routine monitoring and testing activities as well as technical
assistance and support. The new ‘‘Science and technology’’ account
is intended to ensure a coordinated, disciplined, consistent ap-
proach to EPA research. Sound science must play a critical role in
EPA decisionmaking. Therefore, high quality, peer-reviewed re-
search in support of Agency activities should be among the highest
priorities for EPA. Currently research activities are not adequately
coordinated and peer review procedures are inconsistent. The Com-
mittee supports ongoing reorganization efforts within the Office of
Research and Development, and anticipates that those efforts will
correct current shortfalls in the research program.

RESEARCH AND DEVELOPMENT

Appropriations, 1995 1 ........................................................................... $335,365,000
Budget estimate, 1996 ........................................................................... 426,661,000
House allowance .................................................................................... 384,052,000
Committee recommendation .................................................................

1 Includes rescission of $14,635,000 in Public Law 104–19.

The Committee has not provided funds for the ‘‘Research and de-
velopment’’ account. Instead, the Committee has created a new ac-
count, detailed below.

SCIENCE AND TECHNOLOGY

Appropriations, 1995 ............................................................................. ...........................
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. $500,000,000

PROGRAM DESCRIPTION

EPA’s ‘‘Science and technology’’ account provides funding for the
scientific knowledge and tools necessary to support decisions on
preventing, regulating, and abating environmental pollution and to
advance the base of understanding on environmental sciences.
These efforts are conducted through contracts, grants, and coopera-
tive agreements with universities, industries, other private com-
mercial firms, nonprofit organizations, State and local government,
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and Federal agencies, as well as through work performed at EPA’s
laboratories and various field stations and field offices.

COMMITTEE RECOMMENDATION

The Committee has provided $500,000,000 for science and tech-
nology. The Committee has replaced the ‘‘Research and develop-
ment’’ account with a new ‘‘Science and technology’’ account which
will fund all EPA science and technology activities, including per-
sonnel costs, laboratory costs (except the Environmental Service
Division laboratories), and all activities formerly funded in the ‘‘Re-
search and development’’ account. Therefore, this account provides
funding for the National Air and Radiation Environmental Labora-
tory in Montgomery, AL; the Office of Radiation and Indoor Air
Laboratory in Las Vegas, NV; Office of Groundwater and Drinking
Water Technical Support Division in Cincinnati, OH; the National
Enforcement Investigations Center in Denver, CO; the National
Vehicle and Fuel Emissions Laboratory in Ann Arbor, MI; the En-
vironmental Chemistry Laboratory in Bay St. Louis, MS; and the
Analytical Chemistry Laboratory and Microbiology Laboratory in
Beltsville, MD, in addition to the laboratories currently under the
Office of Research and Development.

The ‘‘Science and technology’’ account is intended to bring to-
gether most science-related activities in the agency into one appro-
priation account. Due to questions over the function of the Environ-
mental Service Division [ESD] labs, the costs associated with those
labs were excluded from the new account. However, the Committee
directs the agency to submit an analysis of whether the ESD labs
should also be included under this account when it submits the fis-
cal year 1997 budget.

The new account structure also will provide the Agency with
more flexibility in determining where and how to make budgetary
reductions. The Committee’s normal reprogramming guidelines,
however, will continue to apply.

The Committee believes that sound science should provide the
basis for all EPA policies, priority setting, and decisionmaking.
EPA has begun to make progress to improve the quality of its re-
search products in several key areas, such as implementing an
agencywide peer review policy and reorganizing its Office of Re-
search and Development. However, many of these efforts are in the
very early stages and much more needs to be done. The Committee
will be following closely these initiatives.

EPA recently announced a reorganization of its research and de-
velopment laboratories along risk-based lines in an effort to im-
prove the management, coordination, quality, and prioritization of
EPA research activities. The Committee supports that effort, and
believes that all EPA science and technology activities should be in-
cluded in this initiative. The Committee is concerned that the reor-
ganization excludes the program office laboratories and the Envi-
ronmental Service Division labs. These labs operate independently
of the Office of Research and Development, leading to possible
overlap, duplication, and quality control problems.

Furthermore, the Committee is disappointed that the agency’s
reorganization plans do not involve eliminating any of the current
laboratory facilities, and encourages the agency to study whether
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any of the laboratories, including ESD labs, could be combined or
eliminated. In view of declining resources, along with the deterio-
rating infrastructure of many of the labs, the Committee believes
consolidations could result in a more prudent use of limited re-
sources.

Along with reorganization efforts, ORD has been developing a
long-range strategic plan. The Committee directs the Science Advi-
sory Board to assess both of these efforts and to report to the Com-
mittee its findings within 6 months of enactment of this act.

Last year, the Committee directed the National Research Council
to undertake a review of EPA’s research program and its peer re-
view procedures in particular. The Committee is keenly interested
in receiving the results of this study, expected late this year, and
anticipates ORD will incorporate the findings and recommenda-
tions into its strategic planning efforts.

The Committee has made the following changes to the budget re-
quest for research and development:

∂$150,000,000 for personnel and travel costs, transferred from
the former ‘‘Program and research operations’’ account. This
amount includes personnel for all laboratories specified above,
and represents a reduction of approximately $24,000,000 below
the budget request. The Committee would be willing to con-
sider a reprogramming request as part of the operating plan
should this amount prove to be insufficient.

∂$35,000,000 for the program office laboratories (nonpersonnel
costs), transferred from the former ‘‘Abatement, control, and
compliance’’ account. This represents a reduction of approxi-
mately $12,000,000 below the request, and is $3,000,000 above
the 1995 level. The Committee would be willing to consider a
reprogramming request as part of the operating plan should
this amount prove to be insufficient.

¥$31,645,700 from the working capital fund. This fund has not
been approved.

¥$59,200,000 from the environmental technology initiative, in
order to fund higher priority activities. Remaining funds
should be targeted to technology verification activities and
other critical efforts which do not duplicate private sector ini-
tiatives.

∂$1,000,000 for the experimental program to stimulate competi-
tive research [EPSCoR]. EPA is urged to make EPSCoR a per-
manent part of the science to achieve results [STAR] initiative.

∂$1,000,000 for the Water Environment Research Foundation.
∂$1,700,000 for drinking water research through the American

Water Works Association Research Foundation.
∂$1,000,000 for research into the health effects of arsenic.
∂$1,000,000 for the Center for Air Toxics Metals.
¥$26,515,300 as a general reduction, subject to normal repro-

gramming guidelines.
The Committee directs EPA to submit the disinfectants/disinfec-

tion byproducts proposed rule, plus all substantive scientific and
technical comments the agency has received on the proposed rule,
to its Science Advisory Board. SAB is to review and comment on
the scientific and technical basis for the proposed rule, identify im-
portant data gaps that substantially limit the characterizations of
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the microbial versus chemical byproducts risks, and identify re-
search activities that will be needed to fill identified data gaps.
EPA is to respond in writing to the SAB and this Committee re-
garding its comments and findings at least 90 days prior to issuing
the final rule.

In 1990 EPA’s Science Advisory Board produced a report entitled
‘‘Reducing Risk: Setting Priorities and Strategies for Environ-
mental Protection.’’ This report provided a relative risk analysis of
environmental issues, and requires updating. Therefore, the Com-
mittee directs SAB to provide a revised analysis of environmental
issues based on relative risk and opportunities for risk reduction.
SAB should solicit and incorporate the views of nonscientific orga-
nizations wherever appropriate, such as the National Academy of
Public Administration, in view of the fact that a risk ranking can-
not be based on scientific data alone. This report should be subject
to a thorough peer review process, and when complete, should pro-
vide the basis for EPA activities. Its findings also should be incor-
porated into the Office of Research and Development strategic
planning efforts.

The Committee understands it is widely held in the scientific
community that EPA’s draft dioxin risk characterization document
(chapter 9) which presents the agency’s major conclusion that
dioxins may produce a broad spectrum of effects in humans at or
near current background levels, does not accurately reflect the
science on exposures to dioxins and their potential health effects.

Further, the Committee is concerned that EPA selected and pre-
sented scientific data and interpretations of that data that are
heavily dependent upon assumptions and hypotheses that deserve
careful scrutiny by the scientific community. The Committee also
understands that inaccuracies and omissions in the risk character-
ization chapter, which have been noted and criticized by EPA’s
Science Advisory Board and the general scientific community, were
the result of the agency’s failure to consult with and utilize the as-
sistance of the outside community in writing chapter 9.

EPA is directed to ensure that the concerns and recommenda-
tions of the SAB are properly accounted for in rewriting chapters
8 and 9, and involve as appropriate the participation of scientists
from other relevant agencies and those scientists who originally au-
thored the other reassessment chapters in rewriting chapter 9 in
the aforementioned draft.

The Committee supports the scientific analysis that is accom-
plished at the Robert S. Kerr Environmental Research Laboratory
in Ada, OK, and encourages their continued research in ground
water quality and remediation procedures.

The Committee directs the Agency to cease any further hiring
under the contractor conversion program and provide a report to
the Committee by January 1, 1996, on staffing plans including the
use of Federal and contract employees.
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ABATEMENT, CONTROL, AND COMPLIANCE

Appropriations, 1995 1 ........................................................................... $1,407,193,000
Budget estimate, 1996 ........................................................................... 1,748,823,000
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

1 Includes rescission of $9,807,000 in Public Law 104–19.

The Committee has deleted this account. Activities formerly
funded in this account are funded in the ‘‘Program administration
and management,’’ ‘‘Science and technology,’’ and ‘‘Program and in-
frastructure assistance’’ accounts.

PROGRAM AND RESEARCH OPERATIONS

Appropriations, 1995 ............................................................................. $922,000,000
Budget estimate, 1996 ........................................................................... 1,017,298,000
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

The Committee has deleted this account. Activities formerly
funded in this account are funded in the ‘‘Program administration
and management’’ and ‘‘Science and technology’’ accounts.

ENVIRONMENTAL PROGRAMS AND COMPLIANCE

The House created a new account, ‘‘Environmental programs and
compliance,’’ consisting of the former ‘‘Program and research oper-
ations’’ and ‘‘Abatement, control, and compliance’’ accounts. The
Committee has not agreed to this account structure.

PROGRAM ADMINISTRATION AND MANAGEMENT

Appropriations, 1995 ............................................................................. ...........................
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. $1,670,000,000

PROGRAM DESCRIPTION

The Agency’s program administration and management includes
the development of environmental standards; monitoring and sur-
veillance of pollution conditions; direct Federal pollution control
planning; technical assistance to pollution control agencies and or-
ganizations; preparation of environmental impact statements; com-
pliance assurance; and assistance to Federal agencies in complying
with environmental standards and insuring that their activities
have minimal environmental impact.

COMMITTEE RECOMMENDATION

The Committee created a new account, which includes activities
formerly funded in the ‘‘Abatement, control, and compliance’’ and
‘‘Program and research operations’’ accounts, with the following ex-
ceptions: resources associated with the program office laboratories
and resources associated with the Office of Research and Develop-
ment personnel are funded in the ‘‘Science and technology’’ account,
and all State grants are shifted to the ‘‘Program and infrastructure
assistance’’ account.
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The Committee has provided $1,670,000,000 for program admin-
istration and management, and has made the following changes to
the budget request for abatement, control, and compliance and pro-
gram and research operations:

¥$81,474,300 for program office laboratory costs (funded in the
‘‘Science and technology’’ account).

¥$140,080,200 for ORD personnel costs (funded in the ‘‘Science
and technology’’ account).

¥$683,466,200 from State and tribal capacity grants (these
grants are funded in the ‘‘Program and infrastructure assist-
ance’’ account).

¥$40,600,000 from the environmental technology initiative.
¥$90,000,000 from the climate change action plan programs.

The amount provided is approximately the same as the fiscal
year 1994 level of $40,000,000. Funds for the green programs
have been eliminated. The Committee notes that these pro-
grams overlap and conflict with statutory authority provided to
the Department of Energy in the Energy Policy Act of 1992.
For example, the Secretary of Energy was given a mandate to
develop labeling and advertising rules for lighting, equipment,
and appliances. Therefore, EPA should transfer to DOE those
energy efficiency and energy supply programs which DOE, not
EPA, is authorized to carry out. Future appropriations for
these programs should be requested as part of the DOE budget
submission.

¥$24,000,000 from the Montreal Protocol facilitation fund. The
Committee notes that a total of $116,000,000 has been pro-
vided to date (EPA and State Department appropriations) for
the Montreal Protocol.

∂$31,645,700 for the working capital fund, transferred from the
‘‘Research and development’’ account. This new fund has not
been approved.

¥$1,800,000 from lower priority environmental education activi-
ties. This is the same as fiscal year 1995.

¥$3,000,000 from lower priority activities in the Office of Inter-
national Activities. This is the same level as fiscal year 1995.

¥$405,000 from the Building Air Quality Alliance.
¥$350,000 from activities related to electromagnetic fields. Sec-

tion 2118 of the Energy Policy Act of 1992 established a Fed-
eral program to investigate and report on human health effects
from electromagnetic fields [EMF]. Congress mandated that
this program of research and public communication be man-
aged jointly by the Department of Health and Human Services
and the Department of Energy. No programmatic role was as-
signed to EPA, yet EPA has pursued a number of unintegrated
activities on EMF that are of questionable value. Therefore,
the Committee believes EPA should not engage in EMF activi-
ties.

¥$2,000,000 from the national service initiative.
¥$1,000,000 from the GLOBE Program.
¥$20,000,000 from enforcement activities.
¥$25,000,000 from regional and State oversight. The Committee

concurs with the National Academy of Public Administration’s
recommendation that regional offices should focus on building

Challam
Highlight
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States’ capacity to manage environmental problems, and re-
duce their oversight of States that demonstrate their ability
and willingness to meet Federal standards. Emphasis should
be placed on results rather than process. The Committee be-
lieves that regional offices may be overstaffed, and that EPA
should complete an analysis of the activities of regional office
staff to provide a firm basis for determining the proper size
and composition of those offices, as NAPA recommended. This
reduction is intended to eliminate duplicative efforts and
overfiling. The Committee supports all efforts to create a posi-
tive partnership with States and the regulated community.

∂$8,500,000 for rural water training and technical assistance ac-
tivities through the National Rural Water Association, the
Rural Community Assistance Program, the Small Flows Clear-
inghouse, and the National Underground Injection Council.

∂$2,000,000 for the Southwest Center for Environmental Re-
search and Policy.

∂$1,700,000 for waste water operator training grants under sec-
tion 104(g) of the Clean Water Act.

∂$350,000 for Long Island Sound.
∂$900,000 to remediate the consequences of former and aban-

doned lead/zinc mining in southern and southeastern Missouri.
This will focus remediation efforts on the area where much of
the lead/zinc mining historically occurred.

∂$250,000 for an evaluation of ground water quality in Missouri,
where evidence is mounting that ground water quality is being
threatened by anthropological activities. The evaluation will in-
clude the vulnerability of wells to microbiological contami-
nants, pollution prevention alternatives, and treatment alter-
natives available to assure safe drinking water supplies.

∂$400,000 for the Small Public Water Systems Technology As-
sistance Center.

∂$200,000 for a feasibility study for the delivery of water from
the Tiber Reservoir to Rocky Boy Reservation.

∂$75,000 for the Rocky Mountain Regional Water Center’s
model watershed planning effort.

∂$1,000,000 for the National Environmental Training Center for
Small Communities.

∂$150,000 for the National Groundwater Foundation to continue
the ground water guardian program and develop electronic
ground water educational services.

∂$500,000 to continue the methane energy and agricultural de-
velopment demonstration project.

∂$185,000 for the Columbia River Gorge Commission for mon-
itoring implementation pursuant to Public Law 99–663.

∂$1,000,000 for environmental review and basin planning for a
sewer separation demonstration project for Tanner Creek.

∂$300,000 to continue the Small Business Pollution Prevention
Center managed by the Iowa Waste Reduction Center.

∂$1,500,000 for the final year of the Alternative Fuel Vehicle
Training Program.

∂$1,000,000 for the Adirondack Destruction Assessment Pro-
gram, as authorized by the Clean Air Act Amendments, to as-
sess the effects of acid deposition on ecosystems.
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∂$750,000 for the Lake Pontchartrain management conference.
∂$750,000 for the Lake Champlain basin plan. The Committee

rejects the House report language regarding Lake Champlain.
∂$750,000 to continue the solar aquatic waste water demonstra-

tion program in Vermont.
∂$1,000,000 to continue the onsite waste water treatment dem-

onstration through the small flows clearinghouse.
∂$235,000 for a model program in the Cheney Reservoir to as-

sess water quality improvement practices related to agricul-
tural runoff. The Cheney Reservoir is a major and critical part
of the water supply of Wichita, KS. Agricultural runoff, par-
ticularly phosphates, and sedimentation from soil erosion
threaten the water quality and longevity of the reservoir.
Wichita has committed $1,200,000 to begin implementation of
soil conservation and other water quality improvement prac-
tices at identified pollution sites in the watershed above the
reservoir.

∂$500,000 to continue the coordinated model tribal water qual-
ity program initiative in Washington State. The Committee di-
rects the agency to work with affected tribes to incorporate
these funds into the tribes’ base programs and urges adequate
support for this activity.

∂$250,000 for the Ala Wai Canal watershed improvement
project.

∂$200,000 for the Sokaogon Cheppewa Community to continue
to assess the environmental impacts of a proposed under-
ground sulfide mine near the reservation.

∂$2,000,000 for a demonstration program to remediate leaking
above ground storage tanks in the State of Alaska.

¥$41,036,000 as a general reduction, subject to normal repro-
gramming guidelines.

The Committee supports the full budget request for the Chesa-
peake Bay Program, the Everglades restoration activities, the Na-
tional Estuary Program, and the Great Lakes Program. These
amounts are not subject to any general reduction. The National Es-
tuary Program funding shall include a grant for Sarasota County,
FL, to support the implementation of its conservation and manage-
ment plan for Sarasota Bay, as authorized by section 320(g)(2) of
the Federal Water Pollution Control Act, as amended.

The Committee supports the full budget request for small busi-
ness compliance assistance centers.

The Committee supports EPA’s Environmental Finance Center
network whose goal is to find ways to achieve more efficient and
effective environmental infrastructure at less cost. The EFC’s pro-
vide technical assistance, expertise, and information to public offi-
cials and small business about environmental financing opportuni-
ties. EPA is urged to provide $2,500,000 for the environmental fi-
nance centers.

The Committee strongly disagrees with report language con-
tained in House Report 104–201 with respect to EPA’s reformu-
lated gasoline oxygenate standard.

A recent study conducted by EPA and the four Lake Michigan
States found that significant portions of ozone-causing air pollution
are entering the Lake Michigan region from other regions, but the
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study did not address the sources of the pollution or the national
air transport patterns exacerbating the problem. Therefore, the
Committee urges EPA to conduct a study of the transport of ozone
and ozone precursors on a national scale, as long as such a study
would build upon and not duplicate existing studies.

The Committee strongly supports recommendations made by the
National Academy of Public Administration in its April 1995 report
to the Committee entitled ‘‘Setting Priorities, Getting Results: A
New Direction for EPA.’’ In particular, NAPA recommended that
EPA turn more decisionmaking and provide more flexibility to
State and local governments and the private sector; EPA should re-
fine its use of risk and cost-benefit analyses in making decisions;
and EPA should undertake major management reforms including a
reorganization to eliminate the media-specific fragmentation—all
recommendations with which the Committee strongly concurs. EPA
has convened a task force to devise an implementation plan for the
recommendations and the Committee expects to be kept apprised
of the progress in this area. In addition to management and organi-
zational reforms, the Committee expects EPA to submit a legisla-
tive proposal to implement needed statutory changes.

The Committee continues to be concerned with the imbalance of
costs and benefits to be derived from EPA’s proposed cluster rule
for the pulp and paper industry. As directed in last year’s Commit-
tee report, the Committee is expecting that prior to issuance of a
final rule, the agency will review all data and information provided
by industry, reassess the costs and benefits which will be obtained,
and demonstrate that the regulations will produce benefits which
will not be exceeded by the costs. EPA’s assessment should include
all industry data on bleach and unbleached pulp and paper mills,
including the advisability of establishing separate air subcategories
such as the unbleached semi-chemical and sulfite subcategories.

The Committee encourages EPA to continue to fund the Potomac
North Branch acid mine drainage remediation project in fiscal year
1996 at current levels.

The Committee concurs with language included in House Report
104–201 with respect to the Tellus Institute study of costs and ben-
efits of bottle bills. Considering that so many States have adopted
bottle legislation, additional studies were not warranted. This type
of study should be declined in the future.

The Committee supports House report language regarding air
pollution in the United States-Mexico border region, particularly in
El Paso, TX. Because of its proximity to Ciudad Juarez, Mexico, El
Paso has little control over its air quality and needs full coopera-
tion from EPA to comply with the Clean Air Act as applied to bor-
der communities by section 179B of the Clean Air Act.

In May of this year, EPA issued a rule to control ozone and car-
bon monoxide related emissions from a broad range of small
nonroad engines of 25 horsepower or less that power such
consumer products as lawn mowers, snow blowers, and chain saws,
beginning in 1997. While the rule was being prepared, EPA initi-
ated a regulatory negotiation process for a second rule to be pro-
mulgated in April 1997, just when the first rule will come into
force. The May rule expressly found that it reflects the greatest de-
gree of emission reduction achievable with available technology,
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considering costs and the degree of emission reduction achievable
with available technology, considering costs and other statutory
factors.

In light of this, the Committee believes EPA should move to mod-
ify the consent decree, to at a minimum defer the second rule, un-
less the regulatory negotiation achieves a cost-effective consensus
rule that provides adequate lead time, does not include automobile-
like measures such as in-use testing and recall, and preserves the
availability of lower cost lawn equipment and the associated manu-
facturing jobs.

EPA is to report by February 1, 1996, on whether there is an air
quality need to impose a second rule establishing requirements be-
yond what could be reached by a consensus of the interested par-
ties before the costs and benefits of the first rule are apparent.

The Committee has concerns that EPA has pursued activities
which exceed the Agency’s legal authority in the regulation of lead
by seeking to regulate lead uses that pose no significant risks to
human health or the environment.

Specific examples include: (1) proposed rulemaking on the regu-
lation of lead and zinc fishing sinkers, notwithstanding a May 24,
1994, sense of the Senate resolution on the matter and notwith-
standing EPA’s admission in the proposed rule that an accurate
number of waterbirds lethally exposed to lead and zinc cannot be
estimated; (2) an advanced notice of proposed rulemaking regard-
ing significant new uses of lead which includes racing car fuel and
lead shot for ammunition, which is exempt from TSCA regulation
(15 U.S.C. S. 2602 (2)(B)(v)); (3) engaging in activities to promote
a council act on lead risk reduction through the Organization for
Economic Cooperation and Development, which encourages regula-
tion beyond the authority provided EPA by Congress.

In keeping with the Committee’s direction to maximize public
health and environmental benefits, EPA should focus on true and
significant risks of lead, such as lead paint abatement, and refrain
from misallocating Agency resources on issues of secondary impor-
tance and/or activities which are not authorized under law.

The Committee believes that sound science should provide the
basis for all EPA policies and that all regulations should be based
on accurate and up-to-date information on the activities to be regu-
lated. EPA should not implement programs or exercise Agency dis-
cretion in a manner inconsistent with the intent of Congress. In
this regard, the Committee is concerned with EPA’s establishment
of standards for maximum achievable control technology [MACT]
required by the Clean Air Act amendments.

The Committee does not believe EPA is in all instances using ac-
curate and current data in setting MACT standards. In particular,
the Committee is aware that in the MACT standard for the refin-
ery industry, key emissions data are based on 1980 data that do
not reflect controls which facilities have adopted in the past 15
years. The Committee understands that while EPA was aware that
this methodology overstates emissions, the Agency made no at-
tempt to adjust or modify their estimates.

Therefore, the standard may convey a misleading impression as
to the level of health risks associated with refinery emissions and
the value of the proposed regulations. The Committee strongly en-
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courages EPA to reevaluate the refinery MACT and other MACT
standards which are not based on sound science.

The Committee has serious concerns over the Agency’s treatment
of volatile organic compounds [VOC’s] under Clean Air Act section
183(e), which addresses the role in ozone nonattainment of VOC’s
emitted from consumer and commercial products. The law required
EPA to consider reactivity and the potential to contribute to ozone
nonattainment in assessing various VOC’s emitted from consumer
and commercial products. According to a March 15, 1995, study re-
leased by EPA, this was not done.

In addition, EPA has stated that small paint manufacturers
could experience significant adverse economic impacts. The Com-
mittee urges EPA to follow the requirements of section 183(e) by
conducting a study to determine the potential of VOC’s from each
category of consumer and commercial products to contribute to
ozone levels which violate the national ambient air quality stand-
ard for ozone.

The Committee is concerned that silver, used in a variety of serv-
ices and industries including, but not limited to, photographic ma-
terials and electrical and electronic manufacturing, is still listed as
a toxic characteristic hazardous waste under RCRA. The Commit-
tee believes that the economic consequences associated with this
listing do not justify the benefits. The Agency has deleted the pri-
mary drinking water standard for silver in 1991 and studies have
concluded that silver discharge pose no significant threat to human
health or the environment. Therefore, the Committee urges the
EPA to remove this outdated, burdensome toxic characteristic list-
ing on silver.

The Committee is dismayed that EPA is not taking final action
on its proposed lamp management regulation which would condi-
tionally exempt spent mercury-containing lamps from the existing
hazardous waste requirements. EPA’s failure to act on the lamp
management rule will impose additional costs that create a dis-
incentive for implementation of energy efficient lighting upgrades.

This has the perverse effect of delaying reductions in emissions
of mercury and greenhouse gases from electric power generation
that would far outweigh any potential emissions from mismanage-
ment of spent lamps. In the absence of guidance from EPA, States
are adopting conflicting regulations which is leading to significant
confusion among generators. The Committee urges EPA to finalize
this rule by the end of calendar year 1995, taking into consider-
ation the costs and benefits of mercury waste management and im-
portance of State flexibility in setting environmental priorities.
This is not intended in any way to prohibit EPA from approving
the authorization of State programs consistent with the Federal
universal waste rule.

The Committee is aware that the State of Washington has raised
concerns regarding EPA’s proposed designation of the Eastern Co-
lumbia Plateau as a sole source aquifer. The State’s concerns are
based on the science being used and the potential economic im-
pacts. EPA is urged to work with the State to address these con-
cerns.

The Lower Columbia River, in Oregon and Washington, was des-
ignated as part of the National Estuary Program in July. The Com-
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mittee understands that since 1990, the two States have had in
place the Columbia River Bi-State Program to study water quality
issues in the Lower Columbia. The Bi-State Program is made up
of a diverse coalition of local officials, river users, local business
and industry, environmentalists, and port officials. The Committee
urges the EPA to closely follow the makeup of the Bi-State Pro-
gram in the process of establishing the planning committee to de-
velop the implementation plan for the Lower Columbia estuary.

The Committee notes EPA was more than 15 months late in
meeting a statutory deadline for issuing proposed criteria for the
Waste Isolation Pilot Plant in Carlsbad, NM, despite the fact that
the deadline was formulated in consultation with the agency. EPA
still has not issued final criteria which were due almost 1 year ago.
No funds should be taken from the $6,800,000 requested for the
Waste Isolation Pilot Plant compliance criteria.

Title V of the Clean Air Act Amendments of 1990 was intended
to create a permitting system for gathering together all of the ap-
plicable Federal requirements for air pollution sources into one doc-
ument. In concept, such a system could provide more clarity and
certainty to an area of regulation that is currently complicated and
vague. EPA has promulgated a rule to implement title V as well
as two subsequent proposed rules which were intended to clarify
the original rule. EPA also has issued guidance documents and pol-
icy statements recently to further explain its implementation
scheme. However, instead of clarifying requirements and helping
States and businesses comply with the law, EPA has created confu-
sion and chaos. While the Committee supports the goals of EPA’s
recent efforts to streamline this program, the Committee is very
concerned about the level of confusion and uncertainty surrounding
it. Therefore, the Committee urges EPA to delay enforcement of
title V for 1 year. Such a delay would be consistent with the origi-
nal intent of the Clean Air Act Amendments of 1990 which pro-
vided 2 years before States were required to submit permit pro-
grams to EPA, and would shield States and employers from sanc-
tions for actions pursuant to an EPA program which is still evolv-
ing.

Unless stated otherwise, the Committee does not concur with
language in House Report 104–201 affecting a variety of regulatory
issues.

OFFICE OF INSPECTOR GENERAL

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $44,595,000
Budget estimate, 1996 ........................................................................... 47,838,000
House allowance .................................................................................... 33,968,000
Committee recommendation ................................................................. 40,000,000

PROGRAM DESCRIPTION

The Office of Inspector General provides EPA audit and inves-
tigative functions to identify and recommend corrective actions of
management, program, and administrative deficiencies which cre-
ate conditions for existing or potential instances of fraud, waste,
and mismanagement.
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Trust fund resources are transferred to this account directly from
the hazardous substance Superfund and leaking underground stor-
age tank trust funds.

COMMITTEE RECOMMENDATION

The Committee has provided $40,000,000 for the Office of Inspec-
tor General, a reduction of $7,838,000 below the budget request
and an increase of $6,032,000 above the House. The reduction is a
general reduction, subject to normal reprogramming guidelines.
The appropriation includes $27,700,000 from the general fund in
this account, $11,700,000 from the Superfund trust fund, and
$600,000 from the LUST trust fund. The trust fund resources will
be transferred to the inspector general ‘‘General fund’’ account with
an expenditure transfer.

BUILDINGS AND FACILITIES

Appropriations, 1995 ............................................................................. $43,870,000
Budget estimate, 1996 ........................................................................... 112,820,000
House allowance .................................................................................... 28,820,000
Committee recommendation ................................................................. 60,000,000

PROGRAM DESCRIPTION

The appropriation for buildings and facilities at EPA covers the
necessary major repairs and improvements to existing installations
which are used by the Agency. This appropriation also covers new
construction projects when appropriate.

COMMITTEE RECOMMENDATION

The Committee has provided $60,000,000 for buildings and facili-
ties. This includes $33,000,000 to complete the Fort Meade Science
Center (region III laboratory), as requested by the administration.
The balance is provided for the new headquarters project and re-
pairs and improvements, reflecting a general reduction of
$2,820,000 below the request.

HAZARDOUS SUBSTANCE SUPERFUND

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 1 ........................................................................... $1,335,000,000
Budget estimate, 1996 ........................................................................... 1,507,937,000
House allowance .................................................................................... 1,003,400,000
Committee recommendation ................................................................. 1,003,400,000

1 Includes rescission of $100,000,000 in Public Law 104–19.

PROGRAM DESCRIPTION

On October 17, 1986, Congress amended the Comprehensive En-
vironmental Response, Compensation, and Liability Act of 1980
[CERCLA] through the Superfund Amendments and Reauthoriza-
tion Act of 1986 [SARA]. SARA reauthorized and expanded the
hazardous substance Superfund to address the problems of uncon-
trolled hazardous waste sites and spills. Specifically, the legislation
mandates that EPA: (1) provide emergency response to hazardous
waste spills; (2) take emergency action at hazardous waste sites
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that pose an imminent hazard to public health or environmentally
sensitive ecosystems; (3) engage in long-term planning, remedial
design, and construction to clean up hazardous waste sites where
no financially viable responsible party can be found; (4) take en-
forcement actions to require responsible private and Federal par-
ties to clean up hazardous waste sites; and (5) take enforcement ac-
tions to recover costs where the fund has been used for cleanup.

COMMITTEE RECOMMENDATION

The Committee has provided $1,003,400,000 for Superfund, as in
the House. This represents a decrease of $331,600,000 below the
current budget and $504,537,000 below the budget request. The
amount provided includes $250,000,000 from general revenues, as
authorized, and the balance from the trust fund.

It is widely agreed that the Superfund Program needs to be over-
hauled substantially. Fiscal year 1996 will be a transition year for
the Superfund Program, pending enactment and full-scale imple-
mentation of reauthorization legislation. Rather than continuing to
fund the program at current levels, the Committee believes it pru-
dent to limit funding to cleanup activities that address immediate
risks and risks based on current land uses until changes which will
be authorized can be implemented.

The Committee has made the following changes to the budget re-
quest:

¥$309,659,000 from response actions, to be derived from
planned new starts for site cleanups which pose health risks
under future land use only. The Committee directs that all re-
moval actions, which address immediate risks to human
health, be fully funded. EPA anticipates this will require ap-
proximately $200,000,000.

¥$40,000,000 from new research contracts.
¥$65,000,000 from enforcement.
¥$50,000,000 from management and support.
¥$2,378,000 from the inspector general.
¥$6,000,000 from the Department of Justice interagency trans-

fer.
¥$18,000,000 from the National Institutes for Environmental

Health Sciences research, leaving $16,000,000. This amount is
consistent with the amount provided for the EPA Superfund
research program.

¥$2,000,000 from NIEHS worker training grants.
¥$14,000,000 from the Agency for Toxic Substances and Disease

Registry. ATSDR will have fewer requirements in fiscal year
1996 since the Superfund Program is being slowed signifi-
cantly. Within the amount provided, ATSDR is urged to fund
the minority health professions schools [AMHPS] cooperative
agreement at the requested level of $4,000,000.

∂$2,500,000 for the Gulf Coast Hazardous Substance Research
Center.

Administrative expenses should be limited to $290,000,000, sub-
ject to normal reprogramming guidelines.

In light of the transitional nature of fiscal year 1996 and the de-
crease in available funds, the Committee directs that the Agency
prioritize its limited resources on the most serious sites. In the
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past, EPA has completely failed to prioritize Superfund remedical
action resources to address the worst sites first. This lack of risk-
based prioritization can no longer be tolerated.

A recent General Accounting Office report examined EPA data
from 225 records of decision signed between 1991 and mid-1993,
and found that over one-half of the sites did not pose human health
risks requiring cleanup today, but might pose risks in the future
if land use patterns change. EPA is to afford the highest priority
to protecting against immediate health risks and health risks posed
at sites under current land uses, as described in the GAO report,
and target funds accordingly. This direction in no way impacts the
removal program, or limits EPA from conducting preliminary as-
sessments and site investigations.

Finally, EPA is directed to modify its use of risk assessment
practices to reflect accurately the condition of the site factoring in
any actions taken under removal authorities and any voluntary
measures. The decision to move forward to the signing of the ROD
and the RD/RA phase should be undertaken based on all relevant
data including EPA’s risk assessment of the site, ATSDR’s deter-
mination of whether a completed pathway of exposure exists and
whether the site is classified as a health hazard or urgent hazard
site, and any impact of removal or other voluntary actions.

The Committee is aware that EPA in anticipation of funding lim-
itations is developing contingent action plans to issue stop work or-
ders under existing Superfund cleanup contracts; to delay issuance
of new work orders; to delay negotiation and award of new re-
sponse action contracts [RAC’s]; and to possibly terminate existing
RAC’s for convenience of the Government. The Committee is con-
cerned about the potential for disruption and urges EPA to do ev-
erything it can to minimize restrictions on current and future work
orders and disruption.

Recognizing that funding for Superfund activities will be con-
strained by decreasing budget resources, the Committee is dis-
appointed that EPA has not taken greater initiative to develop and
implement internal reforms associated with the administration and
management of Superfund to assure more effective resource appli-
cation and greater productivity. Among these reforms are develop-
ment of a clear priority-based process for allocating funds to site-
specific cleanup activities; development of results-oriented state-
ments of work and performance-based criteria and measures for
use in all contracts; increased use of fixed-price contracts; and in-
demnification of response action contractors in those instance when
adequate insurance at fair and reasonable prices is not available.
The Committee directs EPA to conduct a study of these and other
internal reform initiatives which may be appropriate for the
Superfund Program, and report back to the Committee by March
1, 1996. In conducting this study, EPA is encouraged to consult
with the Departments of Defense and Energy with regard to envi-
ronmental restoration and management program and contract re-
form initiatives underway in those Departments, as well as with
industry.

The Committee directs EPA to continue supporting the Mine
Waste Technology Program, an existing research program con-
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ducted through the Superfund Innovative Technology Evaluation
Program with $3,000,000 in fiscal year 1996.

The Committee is aware that the 29th and Mead Superfund site
in Wichita, KS, is to be deleted from the national priorities list
[NPL]. The Committee is concerned with the amount of time it is
taking to delist the site, leading to frustration and uncertainty in
the community. The delisting is to occur by the end of the calendar
year.

The Committee is greatly concerned over the actions of EPA at
the Tulalip landfill site in Marysville, WA, listed on the Superfund
NPL. The site was placed on the NPL immediately prior to the en-
actment of the prohibition on further listings included in the Fiscal
Year 1995 Rescission Act. The Committee is concerned that a com-
prehensive baseline risk assessment was not used as the basis for
the remedy selection at the site.

The Committee understands that the remedy selection proposed
for the site is estimated to cost site potentially responsible parties
[PRP’s] a total of nearly $40,000,000. Given the exorbitant cost of
the proposed remedy selection, and the lack of a comprehensive
baseline risk assessment to support the remedy selection, the Com-
mittee directs the EPA to reevaluate all proposed remedial action
options.

The Committee directs the Agency to conduct a comprehensive
baseline risk assessment and an alternative dispute resolution pro-
cedure prior to adopting a final remedial action plan. The alter-
native dispute resolution procedure should utilize a neutral third-
party mediator, agreeable to both the PRP’s and the Agency.

The Committee supports the continuation of the Superfund inno-
vative technology evaluation [SITE] and the Hazardous Substance
Research Center programs. The Committee directs EPA to deter-
mine, after ensuring that priority is afforded to funding cleanup ac-
tivities to meet immediate health risks and health risks posed
under current land uses, whether additional funds can be repro-
grammed to SITE and the hazardous substance research centers.
EPA should propose such a reprogramming, if possible, as part of
its fiscal year 1996 operating plan.

Bill language has been included prohibiting EPA from spending
funds to add sites to the national priorities list or propose sites for
listing, unless requested by the Governor or appropriate tribal
leader of the State in which the site is located. EPA faces signifi-
cant obstacles in completing cleanups at facilities already listed on
the NPL. In view of the reduction in funding and ongoing reauthor-
ization effort, EPA should concentrate its efforts on existing NPL
facilities. The Committee notes that neither the delisting of facili-
ties nor removal actions are affected by this legislation and should
continue wherever warranted.

Language contained in the House bill prohibiting the expenditure
of funds for the Superfund Program after December 31, 1995, un-
less CERCLA is reauthorized, has been deleted.
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LEAKING UNDERGROUND STORAGE TANK TRUST FUND

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $70,000,000
Budget estimate, 1996 ........................................................................... 77,723,000
House allowance .................................................................................... 45,827,000
Committee recommendation ................................................................. 45,827,000

PROGRAM DESCRIPTION

The Superfund Amendments and Reauthorizations Act of 1986
[SARA] established the leaking underground storage tank [LUST]
trust fund to conduct corrective actions for releases from leaking
underground storage tanks containing petroleum and other hazard-
ous substances. EPA implements the LUST program through State
cooperative agreement grants which enable States to conduct cor-
rective actions to protect human health and the environment. The
trust fund is also used to enforce responsible parties to finance cor-
rective actions and to recover expended funds used to clean up
abandoned tanks.

COMMITTEE RECOMMENDATION

The Committee recommends a budget of $45,827,000 for the
Leaking Underground Storage Tank Program, as provided by the
House. This is a decrease of $24,173,000 below the current esti-
mate and $31,446,000 below the request. Bill language limits ad-
ministrative expenses to $8,000,000.

OILSPILL RESPONSE

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $20,000,000
Budget estimate, 1996 ........................................................................... 23,047,000
House allowance .................................................................................... 20,000,000
Committee recommendation ................................................................. 15,000,000

PROGRAM DESCRIPTION

This appropriation, authorized by the Federal Water Pollution
Control Act of 1987 and amended by the Oil Pollution Act of 1990,
provides funds for preventing and responding to releases of oil and
other petroleum products in navigable waterways. EPA is respon-
sible for: directing all cleanup and removal activities posing a
threat to public health and the environment; conducting inspec-
tions, including compelling responsible parties to undertake clean-
up actions; reviewing containment plans at facilities; reviewing
area contingency plans; pursuing cost recovery of fund-financed
cleanups; and conducting research of oil cleanup techniques. Funds
are provided through the oilspill liability trust fund established by
the Oil Pollution Act and managed by the Coast Guard.

COMMITTEE RECOMMENDATION

The Committee has provided $15,000,000 for the oilspill response
trust fund a reduction of $8,047,000 below the request and
$5,000,000 below the current level and the House amount. The
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Committee included bill language limiting administrative expenses
to $8,000,000.

WATER INFRASTRUCTURE/STATE REVOLVING FUNDS

Appropriations, 1995 ............................................................................. $2,262,000,000
Budget estimate, 1996 ........................................................................... 2,365,000,000
House allowance .................................................................................... 1,500,175,000
Committee recommendation ................................................................. ...........................

This account has been eliminated. The Committee has provided
funding for water infrastructure/State revolving funds in a new ac-
count, ‘‘Program and infrastructure assistance.’’

PROGRAM AND INFRASTRUCTURE ASSISTANCE

Appropriations, 1995 ............................................................................. ...........................
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. $2,340,000,000

PROGRAM DESCRIPTION

The ‘‘Program and infrastructure’’ account funds grants to sup-
port the State revolving fund programs; State, tribal, regional, and
local environmental programs; and special projects to address criti-
cal waste water treatment needs. This account couples the former
‘‘Water infrastructure/SRF’’ account with 16 categorical grant pro-
grams previously funded in the ‘‘Abatement, control, and compli-
ance’’ account. In addition, the funds provided in this account, ex-
clusive of the funds for the SRF and the special waste water treat-
ment projects, may be used by the Agency to enter into perform-
ance partnerships with States and tribes rather than media-specific
categorical program grants, if requested by the States and tribes.

This account funds the following infrastructure grant programs:
State revolving funds; United States-Mexico Border Program;
colonias projects; and Alaska Native villages.

It also contains the following environmental grants, State/tribal
program grants, and assistance and capacity building grants: (1)
Nonpoint source (sec. 319 of the Federal Water Pollution Control
Act); (2) water quality cooperative agreements (sec. 104(b)(3) of
FWPCA; (3) public water system supervision; (4) air resource as-
sistance to State, local, and tribal governments (sec. 105 of the
Clean Air Act); (5) radon State grants; (6) control agency resource
supplementation (sec. 106 of the FWPCA); (7) wetlands program
implementation; (8) underground injection control; (9) Pesticides
Program implementation; (10) lead grants; (11) hazardous waste fi-
nancial assistance; (12) pesticides enforcement grants; (13) pollu-
tion prevention; (14) toxic substances enforcement grants; (15) Indi-
ans general assistance grants; and, (16) underground storage
tanks.

COMMITTEE RECOMMENDATION

The Committee has created a new account for grants to State
and tribal governments for the implementation of environmental
programs. Providing appropriations for State and tribal capacity
grants in one account will enhance the agency’s ability to provide
performance partnerships, or block grants, to the States. Current
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agency plans do not call for the inclusion of State revolving funds
in the performance partnerships; however, the agency, with the ad-
vice and consultation of the States and the committees of jurisdic-
tion, should consider whether State revolving funds should be in-
cluded in block grants in the future.

The Committee has provided $2,340,000,000 for program and in-
frastructure assistance. Therefore, the amount provided for State
and tribal assistance represents more than 40 percent of the entire
EPA appropriation. The appropriation includes $1,500,000,000 for
State revolving funds; $675,000,000 for State grants (an increase of
$10,000,000 over fiscal year 1995) of which $15,000,000 is for gen-
eral assistance to tribes; $100,000,000 for Mexico border water and
waste water treatment construction activities; $50,000,000 for
grants to the Texas colonias; and $15,000,000 for waste water
treatment construction in native Alaskan villages. The Committee’s
recommendation includes grants for Mexico border/colonias projects
and the Alaskan native villages owing to the unique regional needs
in these areas, and to address the significant health problems
which result from extremely rudimentary sanitary systems in these
areas.

Of the amount provided for State revolving funds, $500,000,000
shall be held in reserve for drinking water State revolving funds
until legislation authorizing drinking water SRF’s is enacted, but
no later than December 31, 1995. Should authorization not occur
by that date, these funds shall immediately become available for
waste water SRFs, along with the $225,000,000 previously appro-
priated for drinking water SRF’s.

The amount provided for State revolving funds represents an in-
crease of $500,000,000 over the House amount. The following table
compares the State allotment for State revolving funds under the
Committee’s recommendation, compared with the fiscal year 1995
amount, the budget request, and the House allowance:

State Fiscal year 1995
allotment

President’s fiscal
year 1996 budget House allowance Committee rec-

ommendation

Alabama ................................ $13,911,900 $17,874,200 $11,262,900 $16,894,400
Alaska ................................... 7,446,200, 9,567,000 6,028,300 9,042,500
Arizona .................................. 8,403,300 10,796,600 6,803,200 10,204,700
Arkansas ............................... 8,138,800 10,456,800 6,589,000 9,883,600
California .............................. 88,981,600 114,324,600 72,038,200 108,057,300
Colorado ................................ 9,952,000 12,786,500 8,057,000 12,085,500
Connecticut ........................... 15,241,800 19,582,800 12,339,500 18,509,300
Delaware ............................... 6,107,800 7,847,300 4,944,800 7,417,100
District of Columbia ............. 6,107,800 7,847,300 4,944,800 7,417,100
Florida ................................... 41,996,600 53,957,800 33,999,900 50,999,800
Georgia .................................. 21,035,800 27,027,100 17,030,300 25,545,500
Hawaii ................................... 9,635,900 12,380,300 7,801,100 11,701,600
Idaho ..................................... 6,107,800 7,847,300 4,944,800 7,417,100
Illinois ................................... 56,269,000 72,295,100 45,554,600 68,331,900
Indiana .................................. 29,984,100 38,523,900 24,274,700 36,412,000
Iowa ...................................... 16,838,500 21,634,300 13,632,200 20,448,300
Kansas .................................. 11,230,200 14,428,700 9,091,800 13,637,700
Kentucky ................................ 15,834,700 20,344,600 12,819,500 19,229,300
Louisiana .............................. 13,677,000 17,572,400 11,072,700 16,609,000
Maine .................................... 9,631,000 12,374,000 7,797,100 11,695,600
Maryland ............................... 30,091,100 38,661,400 24,361,300 36,542,000
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State Fiscal year 1995
allotment

President’s fiscal
year 1996 budget House allowance Committee rec-

ommendation

Massachusetts ...................... 42,241,400 54,272,300 34,198,000 51,297,100
Michigan ............................... 53,496,200 68,732,600 43,309,800 64,964,600
Minnesota ............................. 22,867,500 29,380,500 18,513,200 27,769,900
Mississippi ............................ 11,209,300 14,401,800 9,074,900 13,612,300
Missouri ................................ 34,490,200 44,313,400 27,922,700 41,884,100
Montana ................................ 6,107,800 7,847,300 4,944,800 7,417,100
Nebraska ............................... 6,363,600 8,176,100 5,151,900 7,727,900
Nevada .................................. 6,107,800 7,847,300 4,944,800 7,417,100
New Hampshire ..................... 12,433,300 15,974,400 10,065,800 15,098,700
New Jersey ............................ 50,841,500 65,321,800 41,160,600 61,740,800
New Mexico ........................... 6,107,800 7,847,300 4,944,800 7,417,100
New York ............................... 137,325,400 176,438,000 111,176,700 166,765,600
North Carolina ...................... 22,454,200 28,849,400 18,178,600 27,267,900
North Dakota ......................... 6,107,800 7,847,300 4,944,800 7,417,100
Ohio ....................................... 70,040,700 89,989,200 56,703,900 85,055,900
Oklahoma .............................. 10,051,700 12,914,500 8,137,700 12,206,500
Oregon ................................... 14,054,600 18,057,600 11,378,400 17,067,700
Pennsylvania ......................... 49,282,900 63,319,300 39,898,700 59,848,100
Rhode Island ......................... 8,354,100 10,733,400 6,763,300 10,145,000
South Carolina ...................... 12,745,700 16,375,900 10,318,800 16,478,200
South Dakota ........................ 6,107,800 7,847,300 4,944,800 7,417,100
Tennessee ............................. 18,073,600 23,221,200 14,632,100 21,948,200
Texas ..................................... 56,855,600 73,061,700 46,037,600 69,056,400
Utah ...................................... 6,555,600 8,422,700 5,307,300 7,960,900
Vermont ................................. 6,107,800 7,847,300 4,944,800 7,417,100
Virginia ................................. 25,462,000 32,713,800 20,613,600 30,920,500
Washington ........................... 21,636,200 27,798,400 17,515,300 26,274,500
West Virginia ........................ 19,394,800 24,918,700 15,701,700 23,552,600
Wisconsin .............................. 33,635,200 43,214,900 27,230,600 40,845,800
Wyoming ................................ 6,107,800 7,847,300 4,944,800 7,417,100
American Samoa ................... 1,117,000 1,435,100 904,300 1,356,400
Guam .................................... 808,200 1,038,400 654,300 981,500
Northern Marianas ................ 519,100 667,000 420,300 630,400
Puerto Rico ........................... 16,227,100 20,848,800 13,137,200 19,705,900
Trust Territory of Palau ........ 451,500 580,100 365,500 548,300
Virgin Islands ....................... 648,300 832,900 524,900 787,300

Total ........................ 1,229,024,000 1,579,065,000 995,000,000 1,492,500,000
Indian tribes ......................... 6,176,000 7,935,000 5,000,000 7,500,000

Total ........................ 1,235,200,000 1,587,000,000 1,000,000,000 1,500,000,000

EPA’s performance partnership agreement with the States calls
for curtailing EPA’s oversight of well-established, effective State
environmental programs; the expanded use of environmental goals
and indicators; greater reliance on self-assessment by the States;
and the development of new environmental performance agree-
ments. The Committee strongly supports this agreement and all ef-
forts to eliminate unnecessary, redundant oversight of the States.
The Committee has provided $665,000,000 for State grants, the
same as the current level of funding for EPA’s categorical grant
programs. The Committee has provided bill language enabling EPA
to enter into performance partnership agreements with States, re-
placing the individual media grants with a single multimedia
grant. EPA is to provide maximum flexibility to the States through
these performance partnerships.
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ADMINISTRATIVE PROVISIONS

A provision has been included which prevents EPA from requir-
ing that States adopt a centralized inspection and maintenance
program as part of their State implementation plan under the
Clean Air Act, although the States retain the flexibility to adopt
such a program should they desire. EPA is to review each State’s
SIP and should not automatically assign a discount for test-and-re-
pair programs. Similar language has been included in earlier legis-
lation.

A provision has been included, as in the House bill and in pre-
vious legislation, preventing EPA from requiring States to imple-
ment trip reduction plans as part of their State implementation
plan.

The Committee has included a provision which prevents EPA
from establishing any new standards under the Safe Drinking
Water Act for arsenic, sulfate, radon, ground water disinfection,
and a variety of contaminants referred to as phase VI–B, except for
the disinfection/disinfection byproducts rulemaking which includes
cryptosporidium, until the drinking water act is reauthorized. This
provision shall not preclude work on, or finalization of, the infor-
mation collection rule which is necessary to collect information to
possibly regulate cryptosporidium. The provision does not preclude
the Agency from carrying out research into the health effects from
low-level exposure to arsenic, and the Committee has provided
$1,000,000 for that purpose. This action focuses EPA resources on
the contaminant of most immediate concern to public health,
cryptosporidium, while recognizing that scarce resources will not be
well spent by establishing standards for contaminants for which
there is little scientific data on health risks or for which the health
risk is considered to be relatively low. The Committee’s provision
is consistent with EPA’s own action to seek relief from the court-
ordered deadlines for establishing these standards.

As in the Fiscal Year 1995 VA, HUD, and Independent Agencies
Appropriations Act, a provision has been included prohibiting EPA
from implementing a proposed rulemaking issued last April con-
cerning foreign refinery baseline requirements for reformulated
gasoline.

A provision has been included prohibiting EPA from administer-
ing subsection 404(c) of the Clean Water Act, which provides EPA
veto authority over proposed Corps of Engineers wetlands permits.
The Committee’s intent is to eliminate duplicative activities and
streamline the wetlands permitting process. The Corps has the au-
thority and expertise to administer the wetlands program. That the
same law be administered by two separate Federal agencies cannot
be justified, particularly in view of budgetary constraints. The
Committee notes that this provision does not impact EPA’s role in
granting States authority to administer their own wetlands pro-
gram or its enforcement authority under section 404 of the Clean
Water Act.

A provision has been included exempting an industrial dis-
charger to the Kalamazoo, MI, Water Reclamation Plant from cat-
egorical pretreatment standards under section 307(b) of the Fed-
eral Water Pollution Control Act if certain criteria are met. The



107

provision ensures that water quality standards are met without re-
quiring duplicative and costly wastewater treatment plant con-
struction.

An administrative provision has been included prohibiting the
use of funds by EPA to regulate fuel additives in certain instances.
This provision was included in the fiscal year 1994 VA-HUD appro-
priation bill. The purpose of this limitation is to deal with a pos-
sible health problem in Alaska said to be caused by the use of
methyl tertiary butyl ether [MTBE] in nonattainment areas of
Alaska. The limitation precludes enforcement of section 211(m)(2)
of the Clean Air Act to require the use of MTBE. The Committee
urges EPA to complete any ongoing studies on the health effects of
MTBE in cold climates as expeditiously as possible.

EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY

Appropriations, 1995 ............................................................................. $4,981,000
Budget estimate, 1996 ........................................................................... 4,981,000
House allowance .................................................................................... 4,981,000
Committee recommendation ................................................................. 4,981,000

PROGRAM DESCRIPTION

The Office of Science and Technology Policy [OSTP] was created
by the National Science and Technology Policy, Organization, and
Priorities Act of 1976 (Public Law 94–238) and coordinates science
and technology policy for the White House. OSTP provides authori-
tative scientific and technological information, analysis, and advice
for the President, for the executive branch, and for Congress; par-
ticipates in formulation, coordination, and implementation of na-
tional and international policies and programs that involve science
and technology; maintains and promotes the health and vitality of
the U.S. science and technology infrastructure; and coordinates re-
search and development efforts of the Federal Government to maxi-
mize the return on the public’s investment in science and tech-
nology and to ensure Federal resources are used efficiently and ap-
propriately.

OSTP provides support for the National Science and Technology
Council [NSTC].

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $4,981,000 for
the Office of Science and Technology Policy. This amount is the
same as the 1995 enacted level, the budget request, and the House
allowance.

The Committee is deeply concerned about lack of effective inter-
agency management and integration of the U.S. Global Change Re-
search Program. The success of this program depends on the coher-
ent utilization of the unique scientific and technical capabilities
that each of the participating agencies brings to the program in ob-
servations, process research, modeling, prediction, information
management and assessment. The Committee strongly urges OSTP
to take the necessary action to strengthen the collaboration and co-
operation required among the Federal agencies especially as budg-
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etary reductions and competing priorities force agencies to reduce
their contributions. This action should reflect the concerns raised
in the recent program review conducted by the National Academy
of Sciences. A response by OSTP should accompany the OSTP fiscal
year 1997 budget request.

COUNCIL ON ENVIRONMENTAL QUALITY AND OFFICE OF
ENVIRONMENTAL QUALITY

Appropriations, 1995 ............................................................................. $997,000
Budget estimate, 1996 ........................................................................... 2,188,000
House allowance .................................................................................... 1,000,000
Committee recommendation ................................................................. 1,000,000

PROGRAM DESCRIPTION

The Council on Environmental Quality/Office of Environmental
Quality was established by the National Environmental Policy Act
and the Environmental Quality Improvement Act of 1970. The
Council serves as a source of environmental expertise and policy
analysis for the White House, Executive Office of the President
agencies, and other Federal agencies. CEQ promulgates regulations
binding on all Federal agencies to implement the procedural provi-
sions of the National Environmental Policy Act and resolves inter-
agency environmental disputes informally and through issuance of
findings and recommendations.

COMMITTEE RECOMMENDATION

The Committee has provided $1,000,000 for the Council on Envi-
ronmental Quality, a reduction of $1,188,000 below the request and
an increase of $3,000 above the current level. While the amount
provided will not enable CEQ to employ the number of FTE’s re-
quested in the budget, the Committee believes the amount provided
will permit CEQ to carry out its primary statutory functions, with-
out duplicating other agencies efforts.

The Committee has deleted House bill language terminating
CEQ. The Committee believes that CEQ performs a useful role and
should continue to exist, but all activities which duplicate or more
efficiently could be performed by other agencies should be elimi-
nated.

According to the Code of Federal Regulations (section 1515.2),
the Council’s responsibilities include: (1) reviewing and evaluating
the programs and activities of the Federal Government to deter-
mine how they are contributing to the attainment of the national
environmental policy; (2) assisting Federal agencies and depart-
ments in appraising the effectiveness of their existing and proposed
facilities, programs, policies, and activities affecting environmental
quality; (3) developing and recommending to the President policies
to improve environmental quality; (4) advising and assisting the
President in achieving international cooperation for dealing with
environmental problems; (5) assisting in coordinating among Fed-
eral agencies and departments those programs which affect, pro-
tect, and improve environmental quality; (6) fostering research re-
lating to environmental quality and the impacts of new or changing
technologies; and (7) analyzing environmental problems and trends
and assisting in preparing an annual environmental quality report.
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The Committee finds that many of CEQ’s activities duplicate
those of EPA and other agencies, a luxury which can no longer be
afforded. Moreover, the Committee believes most if not all of the
activities detailed above could be carried out, if they are not al-
ready, by EPA or other agencies.

The administration is urged to consider the value and utility of
CEQ’s annual environmental trends report, and determine whether
the report should be continued.

FEDERAL EMERGENCY MANAGEMENT AGENCY

Appropriations, 1995 1 ........................................................................... $828,907,000
Budget estimate, 1996 ........................................................................... 806,119,000
House allowance .................................................................................... 694,937,000
Committee recommendation ................................................................. 463,437,000

1 Does not include $6,550,000,000 in emergency funding. Includes supplemental of $7,000,000
in Public Law 104–19.

GENERAL DESCRIPTION

FEMA is responsible for coordinating Federal efforts to reduce
the loss of life and property through a comprehensive risk-based,
all hazards emergency management program of mitigation, pre-
paredness, response, and recovery.

COMMITTEE RECOMMENDATION

The Committee has provided a total of $463,437,000 for the Fed-
eral Emergency Management Agency. The amount provided is a re-
duction of $342,682,000 below the budget request.

The Committee’s recommendation for the Federal Emergency
Management Agency provides funding to continue most programs
and activities at current levels, to ensure a capable and efficient
Federal emergency preparedness and response system. No funds
are provided to the disaster relief fund because current balances,
including the recent supplemental appropriation of $6,550,000,000,
are approximately $8,000,000,000. This amount far surpasses aver-
age annual disaster relief fund requirements, and will enable the
Agency to continue meeting disaster assistance needs arising from
previous disasters. Owing to budgetary constraints, the Committee
was forced to reduce funding for the emergency food and shelter
program.

DISASTER RELIEF

Appropriations, 1995 ............................................................................. $320,000,000
Emergency funding, 1995 ...................................................................... 6,550,000,000
Budget estimate, 1996 ........................................................................... 320,000,000
House allowance .................................................................................... 235,500,000
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

Federal disaster assistance is a nationwide program operated
pursuant to the Stafford Act. FEMA is authorized to provide Fed-
eral assistance to supplement the efforts and resources of State and
local governments in response to major disasters and emergencies.
Funds may be made available directly to a State or to other Fed-
eral agencies as reimbursement of expenditures in disaster relief
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work performed under this authority. Funds and other assistance
may also be made available to individuals, families, and businesses
for disaster related needs and expenses. In addition, a variety of
other Federal assistance is coordinated under this program.

COMMITTEE RECOMMENDATION

The Committee has not provided any funds for disaster relief,
nor has the Committee approved the administration’s request for
a disaster relief contingency fund, owing to the fact that there is
currently a balance of approximately $8,000,000,000 in the disaster
relief fund. This amount includes the recent appropriation of
$6,550,000,000 in fiscal year 1995 supplemental appropriations and
previous year appropriations.

A recent audit conducted by FEMA’s inspector general of the dis-
aster relief fund revealed some disturbing information. The inspec-
tor general found that in fiscal year 1995, charges to the disaster
relief funding totaling approximately $87,000,000 were not for spe-
cific disasters and may not be appropriate charges to the fund. The
problem stems in part from FEMA’s lack of explicit guidelines de-
fining activities which are appropriately charged to the fund. At a
time when budgets are constrained throughout the rest of the
Agency, there is a significant temptation to define more and more
activities as appropriately funded by the ‘‘Disaster relief’’ account.

The inspector general also found that disaster relief fund finan-
cial data are often unreliable; grants and loans management is in-
adequate; and FEMA’s policies do not always appear to encourage
the prudent use of disaster dollars. The Committee expects the Di-
rector to exercise discipline and financial controls in the use of dis-
aster relief funds, and anticipates that the findings and rec-
ommendations of the inspector general will be adopted by the
Agency. In particular, FEMA should act quickly in developing ap-
propriate and explict guidelines for the use of disaster relief funds,
and such guidelines should be reviewed by the inspector general.
FEMA is to notify the Committee of the actions it is taking to re-
spond to concerns raised by the inspector general, and its time-
frame for implementing the recommendations, within 30 days of
enactment of this act.

A similar review is underway by the General Accounting Office.
When complete, FEMA is to respond to the Committee within 30
days of receipt outlining its plans for implementing GAO’s rec-
ommendations.

The Committee also notes the recent inspector general report de-
tailing options for reducing public assistance program costs. FEMA
is to respond to the Committee within 30 days of enactment of this
act on its plans and proposals for reducing disaster relief costs such
as limiting eligibility for public assistance for certain categories of
recipients or terminating certain programs which may not be effec-
tively meeting the needs of disaster victims.
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DISASTER ASSISTANCE DIRECT LOAN PROGRAM ACCOUNT

(LIMITATION ON DIRECT LOANS)

STATE SHARE LOAN

Limitation on
direct loans

Administrative
expenses

Appropriations, 1995 ...................................................................................... $175,000,000 $95,000
Budget estimate, 1996 .................................................................................. 25,000,000 95,000
House allowance ............................................................................................ 25,000,000 95,000
Committee recommendation .......................................................................... 25,000,000 95,000

PROGRAM DESCRIPTION

Under the State Share Loan Program, FEMA may lend or ad-
vance to an eligible applicant or State the portion of assistance for
which the applicant is responsible under cost-sharing provisions of
the Stafford Act. To be deemed eligible, the Governor must dem-
onstrate, where damage is overwhelming and severe, that the State
is unable to assume its financial responsibility to meet the cost
share.

COMMITTEE RECOMMENDATION

For the State Share Loan Program, the Committee has provided
$25,000,000 in loan authority and $95,000 in administrative ex-
penses. For the cost of subsidizing the appropriation, the bill in-
cludes $2,155,000.

The Committee notes that the city of Miami requested additional
disaster loan funds in 1994 due to the widespread damage inflicted
by Hurricane Andrew and the revenue shortfalls which have re-
sulted. FEMA should reconsider its denial of the city’s request for
additional loan funding in view of the city’s continuing needs.

SALARIES AND EXPENSES

Appropriations, 1995 1 ........................................................................... $165,523,000
Budget estimate, 1996 2 ......................................................................... 172,331,000
House allowance .................................................................................... 162,000,000
Committee recommendation ................................................................. 166,000,000

1 Includes supplemental of $3,523,000 in Public Law 104–19.
2 Reflects budget amendment of $2,922,000, proposed July 17, 1995.

PROGRAM DESCRIPTION

The salaries and expenses appropriation comprises two activities:
1. Program support.—This activity provides for staff and sup-

porting resources to administer the Agency’s various programs at
the headquarters, field, and regional levels. The salaries and ex-
penses for flood plain management under mitigation programs and
flood insurance operations are provided by transfer from the na-
tional flood insurance fund.

2. Executive direction.—This activity provides staff and support-
ing resources for the general management and administration of
the Agency in legal affairs, congressional and public affairs, person-
nel, and financial management.
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COMMITTEE RECOMMENDATION

The Committee has provided $166,000,000 for FEMA salaries
and expenses. This represents an increase of $4,000,000 above the
House, $477,000 above the current budget, and a decrease of
$6,331,000 below the budget request.

The Committee notes a budget amendment of $2,922,000 was
submitted on July 17, 1995, for security personnel and activities re-
lated to responding to terrorist attacks. The Committee supports
these activities and urges FEMA to reprogram funds for them in
its operating plan.

The Committee believes budgetary savings could be made
through reductions to the regional offices. The Committee under-
stands that as part of the ‘‘National Performance Review,’’ FEMA
is evaluating the purpose, roles, authorities, risk areas, customer
needs, and mission of field offices and regions. FEMA should accel-
erate this review in view of future anticipated budgetary reduc-
tions, and closely examine whether cost savings and efficiencies
could be achieved, without compromising effectiveness of disaster
response and recovery, through the closure or downsizing of re-
gional offices. In a February 1993 report to this Committee, the
National Academy of Public Administration found: ‘‘* * * the four-
region organization used by the Continental U.S. Army more close-
ly approximates the incidence of disasters and may represent a bet-
ter way to restructure FEMA with minimum disruption.’’

The Committee has provided the full amount requested
($1,000,000) for the financial management system enhancements.

The Committee has not provided bill language requested by the
administration providing an advance appropriation for fiscal year
1997.

OFFICE OF THE INSPECTOR GENERAL

Appropriations, 1995 ............................................................................. $4,400,000
Budget estimate, 1996 ........................................................................... 4,673,000
House allowance .................................................................................... 4,400,000
Committee recommendation ................................................................. 4,400,000

PROGRAM DESCRIPTION

The Office of the Inspector General [OIG] conducts, supervises,
and coordinates all audits, inspections, and investigations. The OIG
supervises and coordinates other activities in the Agency and be-
tween the Agency and other Federal, State, and local government
agencies whose purposes are to: (a) promote economy and effi-
ciency; (b) prevent and detect fraud and mismanagement; and (c)
identify and prosecute people involved in fraud or mismanagement.

COMMITTEE RECOMMENDATION

The Committee recommends $4,400,000 for the Office of the In-
spector General, the same amount as provided by the House and
the same as the current budget.
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EMERGENCY MANAGEMENT PLANNING AND ASSISTANCE

Appropriations, 1995 1 ........................................................................... $219,437,000
Budget estimate, 1996 2 ......................................................................... 210,122,000
House allowance .................................................................................... 203,044,000
Committee recommendation ................................................................. 203,044,000

1 Includes supplemental of $3,477,000 in Public Law 104–19.
2 Reflects budget amendment of $7,078,000, proposed July 17, 1995.

PROGRAM DESCRIPTION

The emergency management planning and assistance appropria-
tion provides resources for the following activities which were de-
scribed previously: Response and recovery; preparedness, training,
and exercises; fire prevention and training; operations support;
mitigation programs; and executive direction. Flood plain manage-
ment activity and flood insurance operations are funded by transfer
from the national flood insurance fund in fiscal year 1994.

COMMITTEE RECOMMENDATION

The Committee concurs with the House in providing
$203,044,000 for FEMA emergency management planning and as-
sistance. This is $7,078,000 below the amount requested.

The Committee notes the administration submitted on July 17,
1995, a budget amendment of $7,078,000 for emergency manage-
ment planning and assistance to enable FEMA to develop plans
and procedures for an efficient Federal response to terrorism, and
to increase the preparedness capability of State and local respond-
ers. The Committee supports these activities, and suggests that
FEMA reprogram funds from within the amount provided, subject
to normal reprogramming procedures, for critical terrorism re-
sponse-related activities. In general, however, terrorism response-
related activities should be part of the Agency’s all-hazards ap-
proach to disasters and should not require separate funding.

The Committee notes that as part of the ‘‘National Performance
Review,’’ FEMA has proposed several initiatives which, if imple-
mented, would result in $2,400,000 in savings to this account in fis-
cal year 1996 and 5 year savings of $13,400,000. These initiatives
include consolidating the mobile emergency response system
[MERS] unit, which would save $1,500,000. The Committee sup-
ports these cost-savings initiatives and suggest they be imple-
mented to help offset the general reduction to this account.

The Committee supports the Agency’s plans for performance
partnerships agreements with the States, which would integrate
FEMA’s categorical grant programs into block grants, and make
funding available based on the State’s risk of hazards and the
State’s performance. The Committee wishes to be kept apprised of
the Agency’s efforts to develop these agreements and the specific
performance measures.

The Committee understands FEMA is currently evaluating the
capabilities of federally sponsored civilian urban search and rescue
task forces to determine their readiness for response to earth-
quakes and other disasters, and may decide to award new task
forces.
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The Committee directs FEMA to include in the study an analysis
of the current status of personnel, equipment, and training; to com-
pare and contrast current status with task force status when des-
ignated for Federal sponsorship; and to measure progress of per-
sonnel, resource and training toward Agency-recommended levels.
The study also should include an analysis of the geographic dis-
tribution of task force locations and a history of activation to date.
The study shall be provided to the Committee by January 1, 1996.

The Committee urges FEMA to give strong consideration to add-
ing USAR task forces in Columbia, MO, and Portland, OR, as va-
cancies occur.

To support the National Earthquake Hazards Reduction Pro-
gram, FEMA’s budget includes $16,180,000. The Committee sup-
ports the full request for this program.

FEMA is directed to provide funds from within this program to
continue at current levels the earthquake hazard mitigation pro-
gram with the city of Portland and the Oregon Department of Geol-
ogy and Mineral Industries, to develop earthquake hazard maps
and information to assist local emergency planners, land use plan-
ners, public officials, utilities, and businesses in reducing potential
loss of life and property in the event of a major earthquake.

The Committee encourages FEMA to work with the Department
of the Army to further the Federal emergency management infor-
mation system developed by the Army and FEMA for the Chemical
Stockpile Emergency Preparedness Program [CSEPP/FEMIS].

The Committee urges FEMA to support the Pittsford, VT, Fire
Academy to enable it to expand training to rail and toxic material
accidents. FEMA should also consider funding a regional dispatch
for Chittenden County, VT.

FEMA is urged to reimburse Cameron Parish, LA, for eligible
costs incurred as a result of their request for a revision of flood in-
surance rate maps.

The Committee has not provided bill language requested by the
administration providing an advance appropriation for fiscal year
1997.

EMERGENCY FOOD AND SHELTER

Appropriations, 1995 ............................................................................. $130,000,000
Budget estimate, 1996 ........................................................................... 130,000,000
House allowance .................................................................................... 100,000,000
Committee recommendation ................................................................. 100,000,000

PROGRAM DESCRIPTION

The Emergency Food and Shelter Program originated as a one-
time emergency appropriation to combat the effects of high unem-
ployment in the emergency jobs bill (Public Law 98–8) which was
enacted in March 1983. It was authorized under title III of the
Stewart B. McKinney Homeless Assistance Act of 1987, Public Law
100–177.

The program has been administered by a national board and the
majority of the funding has been spent for providing temporary
food and shelter for the homeless, participating organizations being
restricted by legislation from spending more than 2 percent of the
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funding received for administrative costs. The administrative ceil-
ing was increased to 5 percent under the McKinney Act. However,
subsequent appropriation acts limited administrative expenses to
3.5 percent.

COMMITTEE RECOMMENDATION

The Committee recommends $100,000,000 for the Emergency
Food and Shelter Program, the same level proposed by the House.
This is $30,000,000 less than the budget request and the fiscal year
1995 level.

NATIONAL FLOOD INSURANCE FUND

(TRANSFERS OF FUNDS)

PROGRAM DESCRIPTION

The National Flood Insurance Act of 1968, as amended, author-
izes the Federal Government to provide flood insurance on a na-
tional basis. Flood insurance may be sold or continued in force only
in communities which enact and enforce appropriate flood plain
management measures. Communities must participate in the pro-
gram within 1 year of the time they are identified as flood-prone
in order to be eligible for flood insurance and some forms of Fed-
eral financial assistance for acquisition or construction purposes. In
1994, the budget assumes collection of all the administrative and
program costs associated with flood insurance activities from pol-
icyholders.

Under the Emergency Program, structures in identified flood-
prone areas are eligible for limited amounts of coverage at sub-
sidized insurance rates. Under the regular program, studies must
be made of different flood risks in flood prone areas to establish ac-
tuarial premium rates. These rates are charged for insurance on
new construction. Coverage is available on virtually all types of
buildings and their contents.

COMMITTEE RECOMMENDATION

The Committee has provided bill language enabling the Agency
to transfer $20,562,000 for administrative costs from the Flood In-
surance Program to the salaries and expenses appropriation. The
Committee has also included bill language enabling the transfer of
$70,464,000 to the emergency management planning and assist-
ance appropriation for flood mitigation activities including up to
$12,000,000 for expenses under section 1366 of the National Flood
Insurance Act.

The Committee has not included House bill language related to
flood insurance rate maps for the city of Stockton, CA.

The Committee has not included bill language requested by the
administration with respect to flood insurance rate premiums.

The Committee believes FEMA should not suspend, revoke, or in
any way limit the participation of St. Charles County, MO, in the
National Flood Insurance Program solely due to that county, or
communities in that county, permitting levee improvements to a
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public-sponsored levee district as permitted by the U.S. Army
Corps of Engineers.

ADMINISTRATIVE PROVISIONS

The Committee has included an administrative provision, as in
the past, authorizing FEMA to collect fees in support of the Radio-
logical Emergency Preparedness Program, which are treated as off-
setting collections to the appropriation for this activity.

The Committee has not approved FEMA’s proposal to establish
a working capital fund in fiscal year 1996. FEMA is to pilot such
a program in fiscal year 1996, and report to the Committee on its
progress.

GENERAL SERVICES ADMINISTRATION

CONSUMER INFORMATION CENTER

Appropriations, 1995 ............................................................................. $2,004,000
Budget estimate, 1996 ........................................................................... 2,061,000
House allowance .................................................................................... 2,061,000
Committee recommendation ................................................................. 2,061,000

PROGRAM DESCRIPTION

The Consumer Information Center [CIC] was established within
the General Services Administration [GSA] by Executive order on
October 26, 1970, to help Federal departments and agencies pro-
mote and distribute consumer information collected as a byproduct
of the Government’s program activities.

The CIC promotes greater public awareness of existing Federal
publications through wide dissemination to the general public of
the Consumer Information Catalog. The catalog lists both sales and
free publications available from the Government Printing Office
[GPO] distribution facility in Pueblo, CO. In fiscal year 1993, the
CIC distributed a total of 11.7 million publications. Distribution
costs of the free publications are financed by reimbursements from
the Federal agencies to the Consumer Information Center.

Public Law 98–63, enacted July 30, 1983, established a revolving
fund for the CIC. Under this fund, CIC activities are financed from
the following: annual appropriations from the general funds of the
Treasury, reimbursements from agencies for distribution of publica-
tions, user fees collected from the public, and any other income in-
cident to CIC activities. All are available as authorized in appro-
priation acts without regard to fiscal year limitations.

COMMITTEE RECOMMENDATION

The Committee has provided $2,061,000 for the Consumer Infor-
mation Center, as requested by the administration and provided by
the House an administrative expense limitation of $2,602,000.

The Committee notes that it has transferred to the Consumer In-
formation Center certain functions currently performed by the Of-
fice of Consumer Affairs, which is to be terminated. These func-
tions include production of the Consumer Resource Handbook and
organizing the Consumer Resource Exposition. The Committee be-
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lieves CIC will be able to undertake these activities within the
amount appropriated.

The Committee has provided CIC with an increase of $100,000
in its administrative expense limitation over the budget request to
enable CIC to cover the costs of updating the Consumer Resource
Handbook.

More than one-half of the appropriated amount that the Commit-
tee has provided to CIC is for personnel compensation and benefits.
Maintenance of a high-quality staff is critical to the continued suc-
cess of the Center. Therefore, CIC is encouraged to utilize all
sources to recruit and fill positions funded by this Committee.

DEPARTMENT OF HEALTH AND HUMAN SERVICES

U.S. OFFICE OF CONSUMER AFFAIRS

Appropriations, 1995 ............................................................................. $2,166,000
Budget estimate, 1996 ........................................................................... 1,811,000
House allowance .................................................................................... 1,811,000
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

In accordance with Executive Order 11583 of February 24, 1971,
the U.S. Office of Consumer Affairs assures that consumer needs
and viewpoints are presented in the Federal Government; fosters
consideration of consumer viewpoints by other Government agen-
cies, voluntary groups, and business; and seeks to inform and edu-
cate individual citizens to deal more effectively in the marketplace.

The Office also provides administrative support to the Consumer
Affairs Council. The functions of the Council are to provide leader-
ship and coordination to insure that agency consumer programs are
implemented effectively, promote efficiency and interagency co-
operation, and to eliminate duplication and inconsistency among
agency consumer programs.

COMMITTEE RECOMMENDATION

The Committee has eliminated funding for the Office of
Consumer Affairs, owing to budgetary constraints. The Committee
has transferred OCA’s functions of producing the Consumer Re-
source Handbook and organizing the Constituent Resource Expo-
sition to the Consumer Information Center.

The Committee notes that OCA has not been a priority within
the administration. Its proposed fiscal year 1996 budget represents
a reduction of 27 percent in staff, and the administration has yet
to appoint a new director almost 1 year after the former Director’s
departure.

As part of the Department of Health and Human Services, OCA
career staff may be transferred to other positions within HHS. The
Committee recommends inclusion of bill language to facilitate this
transfer of personnel and responsibilities associated with closure of
this Office.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Appropriations, 1995 ......................................................................... $14,376,684,000
Budget estimate, 1996 ...................................................................... 14,260,000,000
House allowance ................................................................................ 13,671,800,000
Committee recommendation ............................................................. 13,798,500,000

GENERAL DESCRIPTION

The National Aeronautics and Space Administration was estab-
lished by the National Aeronautics and Space Act of 1958 to con-
duct space and aeronautical research, development, and flight ac-
tivities for peaceful purposes designed to maintain U.S. pre-
eminence in aeronautics and space. These activities are designed to
continue the Nation’s premier program of space exploration and to
invest in the development of new technologies to improve the com-
petitive position of the United States. The NASA program provides
for a vigorous national program ensuring leadership in world avia-
tion and as the preeminent spacefaring nation.

The fiscal year 1996 budget for NASA reflects the budget ac-
counting restructuring that was adopted in fiscal year 1995. The
three restructured accounts are: Human space flight; science, aero-
nautics, and technology; and mission support.

COMMITTEE RECOMMENDATION

The Committee recommends $13,798,500,000 for the National
Aeronautics and Space Administration for fiscal year 1996. This
amount is $461,500,000 below the budget request and $126,700,000
above the House allowance. When adjusting the 1995 enacted level
for the $92,000,000 rescission and the $365,000,000 deferral con-
tained in Public Laws 104–19 and 104–6, respectively, the rec-
ommended budget for NASA for fiscal year 1996 is $121,184,000 or
1 percent below the adjusted 1995 level.

NASA DOWNSIZING

NASA has recently completed a comprehensive zero-base review
which aims to achieve $4,000,000,000 in savings over 4 years in
order to comply with the administration’s fiscal year 1997–2000
out-year budget plans. NASA has focused the downsizing on oper-
ations and infrastructure while seeking to maintain its essential
ground research and flight programs. The Committee is pleased
that NASA is taking these steps to downsize and increase the effi-
ciency of its operations. The Committee emphasizes, however, that
the very survival of NASA’s major programs may depend upon the
successful implementation of this effort.

The recommended fiscal year 1996 budget builds on the rec-
ommendations of the zero-base review, namely, it identifies savings
in operational and institutional activities while avoiding reductions
to major programs. The recommended agency budget fully funds
the request for aeronautics, space science, space station develop-
ment, and the Mission to Planet Earth Flight Program. Over 70
percent of the recommended savings are from operational and insti-
tutional activities with the remainder taken from lower priority ac-
tivities.



119

The Committee shares the House concern that the difficult budg-
et outlook for fiscal year 1997 and beyond could require that NASA
examine major changes to NASA programs and the further restruc-
turing of its field center activities. However, recognizing the 30 per-
cent reduction in its multiyear plan NASA has already absorbed
over the past 3 years, the Committee believes that NASA’s success-
ful achievement of the $4,000,000,000 in savings identified through
the zero-base review requires a period of stability for institutional
self assessment and program revision. Consequently, the Commit-
tee does not concur with the House direction that NASA undertake
yet another study of additional restructuring or closing of field cen-
ters at this time and recommends deletion of the bill language pro-
posed by the House. The Committee instead directs NASA to sub-
mit to the House and Senate Committees on Appropriations by
May 15, 1996, a report on the agency’s progress in implementing
the recommendations of the zero-base review for use by the Com-
mittee in consideration of the fiscal year 1997 budget request.

HUMAN SPACE FLIGHT

Appropriations, 1995 ............................................................................. $5,514,897,000
Budget estimate, 1996 ........................................................................... 5,509,600,000
House allowance .................................................................................... 5,449,600,000
Committee recommendation ................................................................. 5,337,600,000

PROGRAM DESCRIPTION

The objective of the human space flight appropriation is to pro-
vide the on-orbit infrastructure and transportation capability to en-
able people to live and work in the space environment. The appro-
priations request would provide funding for the continued develop-
ment of the space station and activities which support utilization
of the space station, the flight activities in support of the joint mis-
sions involving the space shuttle and the Russian Mir space sta-
tion, all the activities required for the continuing safe operation of
the space shuttle, and funding for the support of payloads flying on
the shuttle and spacelab as well as advanced technology projects
and engineering technical base support for the field centers sup-
porting human space flight activities.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $5,337,600,000
for human space flight activities. This amount is $172,000,000
below the budget request, and $112,000,000 below the House allow-
ance.

The Committee recommends the following changes to the budget
request:

¥$53,000,000 from the closure of the Yellow Creek facility at
Iuka, MS. The Committee concurs with bill language included
by the House that allows for the transfer of the Yellow Creek
facility to the State of Mississippi.

¥$97,000,000 from space shuttle activities to be taken as a gen-
eral reduction subject to normal reprogramming guidelines.
The Committee urges implementation of program reforms that
maximize budget savings while continuing to place safety first.
These reforms as recommended by the independent review led
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by Christopher Kraft include freezing the shuttle configuration,
reducing personnel support, scrubbing requirements, stream-
lining payload integration, and instituting a prime contractor
management structure. The zero-base review projects up to
$1,300,000,000 in savings from these reforms over 4 years. The
Committee urges the expeditious implementation of a com-
prehensive space shuttle contract approach which maintains
system safety, achieves program requirements at lower cost,
and supports a robust and competitive supplier base. NASA
should consider modifications in flight activity scheduling if
the budgetary reductions recommended by the Committee can-
not be achieved through greater efficiencies alone.

¥$17,000,000 from the engineering and technical base, to be
taken as a general reduction subject to normal reprogramming
guidelines.

¥$5,000,000 from advanced projects.

SPACE STATION

The Committee has provided the full amount requested,
$1,833,600,000, in the ‘‘Human space flight’’ account for space sta-
tion development, operations, and utilization support. The Commit-
tee strongly endorses a robust and vigorous human space flight
program with space station as the most critical element. The space
station promises to be a world-class orbital laboratory that will en-
able exciting new research that can only be conducted in space.
Benefits in medical research, materials and life sciences, tech-
nology, engineering, and robotics will improve life here on Earth.
With the first launch in only 26 months, the space station will en-
sure a new era of peaceful international cooperation and U.S. pre-
eminence in space.

The Committee has transferred bill language that delays
$390,000,000 from obligation from space station until August 1,
1996. Delay of obligations has been enacted in previous acts as an
effective means for exerting budgetary discipline and oversight.
With assurances that the delay will have no adverse program con-
sequences, the Committee recommends this language be included
for fiscal year 1996 as a new administrative provision. The Com-
mittee expects the program to remain on schedule for initiation of
on-orbit assembly in November 1997, and to remain within the pro-
gram budget cap of $17,400,000,000 for assembly complete by June
2002.

The Committee fully supports deployment of the space station
but recognizes that funds appropriated by this act for the develop-
ment of the space station may not be adequate to cover all poten-
tial contractual commitments should the program be terminated for
the convenience of the Government. Accordingly, if the space sta-
tion is terminated for the convenience of the Government, addi-
tional appropriated funds may be necessary to cover such contrac-
tual commitments. In the event of such termination, it would be
the intent of the Committee to provide such additional appropria-
tions as may be necessary to provide fully for termination pay-
ments in a manner which avoids impacting the conduct of other on-
going NASA programs.



121

SCIENCE, AERONAUTICS, AND TECHNOLOGY

Appropriations, 1995 ............................................................................. $5,891,200,000
Budget estimate, 1996 ........................................................................... 6,006,900,000
House allowance .................................................................................... 5,588,000,000
Committee recommendation ................................................................. 5,960,700,000

PROGRAM DESCRIPTION

The objectives of the NASA program of research and develop-
ment are to extend knowledge of the Earth, its space environment,
and the universe; to expand the practical applications of space
technology; to provide technology for improving the performance of
aeronautical vehicles while minimizing their environmental effects
and energy consumption; and to assure continued development of
the aeronautics and space technology and education of future gen-
erations necessary to accomplish national goals.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $5,960,700,000
for science, aeronautics, and technology activities. This amount is
$46,200,000 below the budget request, and $372,700,000 above the
House allowance.

SPACE SCIENCE

The Committee recommends $2,054,400,000 for fiscal year 1996,
an increase of $95,500,000 to the budget request. The Committee
recommends the following changes to the budget request:

¥$5,000,000 from the space infrared telescope facility [SIRTF].
The remaining $10,000,000 in funding should be sufficient for
NASA to conduct phase A/B definition studies. The Committee
is concerned about the large total program cost given antici-
pated future budget constraints. A decision by the Committee
whether to approve phase C/D development will be considered
based on future NASA requests and funding availability.

∂$51,500,000 for gravity probe-B [GP-B]. In October 1994,
NASA requested that the National Academy of Sciences vali-
date the technical feasibility and scientific merit of GP-B rel-
ative to other science priorities within the NASA budget.
NASA has spent $220,000,000 on the program thus far with
another $340,000,000 needed for completion. The academy
found, the GP-B project well worth its remaining cost to com-
pletion. Consequently, the Committee recommends the pro-
gram proceed as planned.

∂$46,000,000 for initiation of the Solar-Terrestrial Probes [STP]
Program. Consistent with the NASA Office of Space Science
strategic plan and Senate Report 103–311, the Committee
again directs that NASA proceed with the STP Program of
which TIMED is the first mission. The Committee recommends
$41,000,000 to initiate this mission which is capped at
$100,000,000 (in fiscal year 1994 dollars) for spacecraft devel-
opment. The Committee also recommends $5,000,000 for de-
sign studies toward full development of the inner magneto-
spheric imager, the second in the STP series of missions rec-
ommended by the science community.
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∂$3,000,000 for university explorer [UNEX], a university-led
program to develop small inexpensive spacecraft for astronomy
and space physics missions.

NEW MILLENNIUM INITIATIVE

The Committee commends NASA for the new millennium initia-
tive that could revolutionize the way the agency designs, builds,
launches, and operates small spacecraft. The initiative includes
495,000,000 dollars’ worth of programs such as discovery, Mars
surveyor, explorer, small spacecraft technology initiative, new mil-
lennium spacecraft, et cetera, and is managed by various NASA of-
fices. The Committee is concerned, however, that the various pro-
grams be properly coordinated and that the management method
reflect a focus of reducing life-cycle costs. As a result, NASA is di-
rected to undertake development of a comprehensive program plan
that at a minimum describes how programs are selected, managed,
and coordinated within NASA and with industry and other Govern-
ment agencies; what are the priorities, procurement processes, and
budget plans; and what performance measures will be used to in-
sure that the programs are succeeding and the technologies are
being effectively transferred into commercial and other Govern-
ment programs.

The plan should also identify technical and programmatic strate-
gies that promise the highest payoff in reducing life-cycle costs in-
cluding development, launch, operations, and data analysis. The
Committee urges NASA to utilize the Critical Technologies Insti-
tute to conduct a comparative analysis of programs at NASA, the
Department of Defense, other Government agencies, and the com-
mercial sector that are pursuing methods that reduce life-cycle
costs.

LIFE AND MICROGRAVITY SCIENCES

The Committee recommends $467,000,000 for fiscal year 1996, a
decrease of $37,000,000 to the budget request. The Committee rec-
ommends the reduction be made to space station payload facilities.
NASA should seek to replace development of one or two of these
facilities through in-kind contributions from the space station inter-
national partners. NASA should continue the development of the
space station furnace facility given its level of development matu-
rity.

The Committee directs NASA to conduct an investigation in co-
operation with the National Center for Sleep Disorders Research of
the National Institutes of Health [NIH] into the effect of sleep dis-
orders, circadian rhythm disruptions, and physiological fatigue on
human health and performance in the operation of vehicles. NASA
and NIH should also review studies ongoing and completed by the
Federal Highway Administration on driver fatigue to assess the
study methodology and conclusions, and compare these results with
the other NASA and NIH research. NASA and NIH should jointly
report back to the Committee by September 30, 1996.
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MISSION TO PLANET EARTH

The Committee recommends $1,280,100,000 for fiscal year 1996,
a decrease of $61,000,000 to the budget request. The National
Academy of Sciences recently reviewed the Earth observing system
[EOS] Program and reaffirmed the program goal and overall ap-
proach of providing scientific understanding of Earth as an inte-
grated system. The National Academy, however, suggested signifi-
cant potential reforms to the EOS data information system
[EOSDIS].

As a result, the Committee recommends a $60,000,000 reduction
to EOSDIS which would freeze it at the fiscal year 1995 budget
level. It is the Committee’s understanding that this reduction will
not have a significant adverse effect on the objectives of the EOS
Program. As NASA reexamines the EOSDIS, the Committee ex-
pects that the distributed active archive centers at Goddard Space
Flight Center and the Earth Resources Observation System Data
Center will remain core elements of a revamped EOSDIS. NASA
should submit a report to the Committee with its fiscal year 1997
budget request, on its plans to implement the National Academy
recommendations.

The Committee also strongly urges that NASA seek greater com-
mercial, international, and Government participation in the pro-
gram with the goal of reducing program costs. Examples include
closer cooperation with the Department of Defense and the Na-
tional Oceanic and Atmospheric Administration, data buys from
the commercial sector, and in-kind contributions from space station
international partners for flight of opportunity missions. The Com-
mittee encourages NASA to seek additional out-year budget sav-
ings through the introduction of smaller spacecraft and advanced
ground and space technologies. Accordingly, the Committee views
the planned Earth System Science Pathfinder Program as an im-
portant component of such a strategy and urges NASA to dem-
onstrate missions that could dramatically lower costs. To initiate
the program in fiscal year 1996, the Committee recommends
$5,000,000 toward full development of a windsat mission.

The Committee concurs with the House recommendation deleting
the $6,000,000 request from the consortium for international Earth
science information network. The Committee urges NASA to inte-
grate CIESIN activities within its EOS plan for fiscal year 1996.

AERONAUTICAL RESEARCH AND TECHNOLOGY

The Committee recommends the budget request of $917,300,000
for fiscal year 1996. Aeronautics is a vital factor in the economic
well being of the United States and in assuring a strong national
defense. This sector is associated with more than 8.5 million Amer-
ican jobs and provides $25,000,000,000 in exports annually, exceed-
ing that of any other manufacturing sector. The current position
that the United States enjoys as a world leader is a direct con-
sequence of past investments made by NASA, the Department of
Defense, and the U.S. commercial aeronautics industry. Continued
Federal investments will be required to sustain U.S. leadership
given increasing competition in the international marketplace. The
Committee strongly believes that aeronautics research is one of
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NASA’s highest priority activities. Hence, the Committee fully
funds the budget request including the critical programs in high
speed research and advanced subsonic technology and two impor-
tant initiatives in affordable design and manufacturing and ad-
vanced air traffic technology.

SPACE ACCESS AND TECHNOLOGY

The Committee recommends $678,400,000 for fiscal year 1996, a
decrease of $27,200,000 to the budget request. The Committee rec-
ommends the following changes to the budget request:

¥$7,000,000 from partnership for next generation vehicle.
¥$7,200,000 from advanced space transportation to be taken as

a general reduction subject to normal reprogramming guide-
lines. None of the reduction should be taken from the Reusable
Launch Vehicle Program.

¥$20,000,000 from flight programs to be taken as a general re-
duction subject to normal reprogramming guidelines. None of
the reduction should be taken from the Commercial Mid-deck
Augmentation Module Program and IN–STEP projects in
phase C/D development.

¥$13,000,000 from commercial technology programs to be taken
as a general reduction subject to normal reprogramming guide-
lines. The recommended budget will maintain the program at
the fiscal year 1994 funding level. The Committee notes the
successful progress being achieved by the National Technology
Transfer Center and Adanet. The Committee recommends a re-
view be undertaken by the National Academy of Public Admin-
istration to determine the overall effectiveness of NASA’s tech-
nology transfer program and recommendations to improve it.
The review should also examine the effectiveness of NASA’s
Small Business Innovative Research Program. A final report
should be submitted to the Committee in April 1996.

The Committee strongly supports the Medlite procurement by
NASA which reflects a commercial approach to the procurement of
launch services which hold significant promise in reducing Govern-
ment cost and stimulating private investment in economically via-
ble space-based enterprises.

REUSABLE LAUNCH VEHICLE

The Committee strongly supports the goal of the Reusable
Launch Vehicle [RLV] Program to develop new technologies in
partnership with industry that are targeted to dramatically reduce
development and operational launch costs. The Committee rec-
ommends an additional $20,000,000 for the X–33 Program. The ad-
ditional funding proposed will help ensure meeting the schedule for
the first flight by providing for requirements such as long lead
items.

ACADEMIC PROGRAMS

The Committee recommends $102,200,000 for fiscal year 1996, a
decrease of $16,500,000 to the budget request and no change from
the fiscal year 1995 appropriation level. The education programs in
the aggregate should be at a minimum at the fiscal year 1995 level.
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The Committee urges NASA to consider funding the Discovery Cen-
ter project in Sioux Falls, SD, pending authorization. This proposed
center is aimed at significantly enhancing science, educational, and
outreach services for an undeserved region of the country. From
within the available funds, $1,000,000 shall be made available to
support a Rural Teacher Resource Center and an additional
$1,000,000 to support the Experimental Program to Stimulate
Competitive Research [EPSCoR]. Given projected fiscal constraints,
the Committee believes that future annual funding for agencywide
education programs should not exceed its proportion of the overall
NASA appropriated budget for fiscal year 1996.

NATIONAL AERONAUTICAL FACILITIES

Appropriations, 1995 ............................................................................. $400,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

The objective of the national aeronautical facilities appropriation
is to support a decision whether to construct a national wind tun-
nel complex [NWTC] that consists of two new wind tunnels for test-
ing future commercial jet transports and military aircraft. These
tunnels, one subsonic and one transonic, would provide a combina-
tion of flight condition simulation and testing efficiency unmatched
in the world. These tunnels should be available by the turn of the
century to provide the United States with the competitive edge
needed for future generations of wide-body commercial transport
competition.

COMMITTEE RECOMMENDATION

The Committee has provided no additional funds for the NWTC
in anticipation of a proposal from the administration for its con-
struction, and a request for fiscal year 1997.

The Committee continues to support strongly the NWTC as a
strategic investment and a critical element of an integrated na-
tional aeronautics research and test plan. Although NASA and the
industry team have made substantial progress, it is apparent that
active Department of Defense financial participation is required if
the NWTC is to be developed. Toward that end, the Committee
urges NASA, the industry partners, and the administration to en-
list DOD financial support in the development and utilization of
the NWTC and to submit a proposal with this included for consid-
eration by the Congress as part of the fiscal year 1997 budget re-
quest.

The Committee is well aware of the fiscal constraints that face
both NASA and DOD. However, the Committee believes that a
phased NASA/DOD/industry financing plan could address some of
these concerns. The Committee also believes that development of
the NWTC would permit greater economy and efficiency in aero-
nautical research and test activities which should produce budget
savings in the out-years.

The Committee urges the expeditious completion of the adminis-
tration program plan and financing proposal for a NWTC, to permit
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timely release of available fiscal year 1995 NASA NWTC funds and
the initiation of siting activities.

MISSION SUPPORT

Appropriations, 1995 ............................................................................. $2,554,587,000
Budget estimate, 1996 ........................................................................... 2,726,200,000
House allowance .................................................................................... 2,618,200,000
Committee recommendation ................................................................. 2,484,200,000

PROGRAM DESCRIPTION

This appropriation provides for mission support including safety,
reliability, and mission assurance activities supporting agency pro-
grams; space communication services for NASA programs; salaries
and related expenses in support of research in NASA field installa-
tions; design, repair, rehabilitation and modification of institutional
facilities, and construction of new institutional facilities; and other
operations activities supporting conduct of agency programs.

COMMITTEE RECOMMENDATION

The Committee recommends $2,484,200,000 for mission support.
This amount is $242,000,000 below the budget request, and
$134,000,000 below the House allowance. The Committee rec-
ommends the following changes to the budget request:

¥$108,000,000 in salaries and related expenses resulting from
the voluntary retirements during the current year which had
not been anticipated when the fiscal year 1996 budget was sub-
mitted.

¥$47,000,000 from research and operations support, subject to
reprogramming guidelines.

¥$56,000,000 from space communications, to be applied at the
agency’s discretion subject to reprogramming guidelines. The
NASA zero-base review estimates savings up to $600,000,000
over 4 years from services similar to the tracking and data
relay satellite [TDRS] system. The Committee requests a re-
view be undertaken by NASA that compares the technical,
schedule, and budget of the current plan for a firm buy of three
TDRS replenishment spacecraft against an alternative strat-
egy. The alternative would include a firm buy of only one re-
plenishment spacecraft to meet near-term needs and defer a
decision on long-term needs whether to buy additional replen-
ishment spacecrafts or utilize advanced technologies and
planned commercial systems. The study should be submitted to
the Committee by December 1, 1995.

¥$31,000,000 from construction of facilities, to be taken as a
general reduction subject to normal reprogramming guidelines.
The recommended funding level is the same as the fiscal year
1995 appropriation level.

OFFICE OF INSPECTOR GENERAL

Appropriations, 1995 ............................................................................. $16,000,000
Budget estimate, 1996 ........................................................................... 17,300,000
House allowance .................................................................................... 16,000,000
Committee recommendation ................................................................. 16,000,000
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PROGRAM DESCRIPTION

The Office of Inspector General was established by the Inspector
General Act of 1978. The Office is responsible for providing agency-
wide audit and investigative functions to identify and correct man-
agement and administrative deficiencies which create conditions for
existing or potential instances of fraud, waste, and mismanage-
ment.

COMMITTEE RECOMMENDATION

The Committee recommends $16,000,000 for fiscal year 1996, a
decrease of $1,300,000 to the budget request and no change from
the fiscal year 1995 appropriation level.

ADMINISTRATIVE PROVISIONS

(INCLUDING TRANSFER OF FUNDS)

The Committee recommendation includes a series of provisions,
proposed by the administration and included by the House, which
are largely technical in nature, concerning the availability of funds,
and the restructured appropriation account structure proposed for
NASA in fiscal year 1995. These provisions have been carried in
prior-year appropriation acts.

As noted earlier in this report, the Committee recommends bill
language, included in the House-passed bill, to ensure clear convey-
ance of title to the property known as the Yellow Creek facility to
the State of Mississippi.

The Committee recommends deletion of House bill language re-
garding use of appropriated funds for the lease or construction of
a new contractor-funded facility. Nonetheless, the Committee ex-
pects NASA will continue to adhere to the policy intent of avoiding
excessive future-year funding commitments.

The Committee recommends a new administrative provision de-
laying the availability of $390,000,000 for development of the inter-
national space station. This provision is discussed earlier in this re-
port.

NATIONAL CREDIT UNION ADMINISTRATION

CENTRAL LIQUIDITY FACILITY

Direct loan
limitation

Administrative
expenses

Appropriations, 1995 .......................................................................... ($600,000,000) ($901,000)
Budget estimate, 1996 ...................................................................... (600,000,000) (560,000)
House allowance ................................................................................ (600,000,000) (560,000)
Committee recommendation .............................................................. (600,000,000) (560,000)

PROGRAM DESCRIPTION

The National Credit Union Administration [NCUA] Central Li-
quidity Facility [CLF] was created by the National Credit Union
Central Liquidity Facility Act (Public Law 95–630) as a mixed-own-
ership Government corporation within the National Credit Union
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Administration. It is managed by the National Credit Union Ad-
ministration Board and is owned by its member credit unions.

The purpose of the facility is to improve the general financial sta-
bility of credit unions by meeting their seasonal and emergency li-
quidity needs and thereby encourage savings, support consumer
and mortgage lending, and provide basic financial resources to all
segments of the economy. To become eligible for facility services,
credit unions invest in the capital stock of the facility, and the fa-
cility uses the proceeds of such investments and the proceeds of
borrowed funds to meet the liquidity needs of credit unions. The
primary sources of funds for the facility are the stock subscriptions
from credit unions and borrowings.

The facility may borrow funds from any source, with the amount
of borrowing limited by Public Law 95–630 to 12 times the amount
of subscribed capital stock and surplus.

Loans are available to meet short-term requirements for funds
attributable to emergency outflows from managerial difficulties or
local economic downturns. Seasonal credit is also provided to ac-
commodate fluctuations caused by cyclical changes in such areas as
agriculture, education, and retail business. Loans can also be made
to offset protracted credit problems caused by factors such as re-
gional economic decline.

COMMITTEE RECOMMENDATION

The Committee concurs with the House in recommending the ad-
ministration’s proposed limitation of $600,000,000 in loans from
the central liquidity facility for fiscal year 1996. In addition, the
Committee recommends the budget request of limiting administra-
tive expenses for the CLF to $560,000 in fiscal year 1996, the same
as proposed in the House.

NATIONAL SCIENCE FOUNDATION

Appropriations, 1995 ............................................................................. 1 $3,228,653,000
Budget estimate, 1996 ........................................................................... 3,360,000,000
House allowance .................................................................................... 3,160,000,000
Committee recommendation ................................................................. 3,200,000,000

1 Reflects rescission of $131,867,000 in Public Law 104–19.

GENERAL DESCRIPTION

The National Science Foundation was established as an inde-
pendent agency by the National Science Foundation Act of 1950
(Public Law 81–507) and is authorized to support basic and applied
research, science and technology policy research, and science and
engineering education programs to promote the progress of science
and engineering in the United States.

The Foundation supports fundamental and applied research in
all major scientific and engineering disciplines, through grants,
contracts, and other forms of assistance, such as cooperative agree-
ments, awarded to more than 2,000 colleges and universities, and
to nonprofit organizations and other research organizations in all
parts of the United States. The Foundation also supports major na-
tional and international programs and research facilities.
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COMMITTEE RECOMMENDATION

The Committee recommends $3,200,000,000 for the National
Science Foundation for fiscal year 1996. This amount is
$28,653,000 below the 1995 level, $160,000,000 below the budget
request, and $40,000,000 above the House allowance.

RESEARCH AND RELATED ACTIVITIES

Appropriations, 1995 ............................................................................. $2,245,000,000
Budget estimate, 1996 ........................................................................... 2,454,000,000
House allowance .................................................................................... 2,254,000,000
Committee recommendation ................................................................. 2,294,000,000

PROGRAM DESCRIPTION

The research and related activities appropriation addresses
Foundation goals to enable the United States to uphold world lead-
ership in all aspects of science and engineering, and to promote the
discovery, integration, dissemination, and employment of new
knowledge in service to society. Research activities will contribute
to the achievement of these goals through expansion of the knowl-
edge base; integration of research and education; stimulation of
knowledge transfer among academia and the public and private
sectors; and bringing the perspectives of many disciplines to bear
on complex problems important to the Nation.

The Foundation’s discipline-oriented research programs are: bio-
logical sciences; computer and information science and engineering;
engineering; geosciences; mathematical and physical sciences; and
social, behavioral and economic sciences. Also included are U.S.
polar research programs, U.S. antarctic logistical support activities,
and the Critical Technologies Institute.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $2,294,000,000
for research and related activities. This amount is $49,000,000
above the fiscal year 1995 level, $160,000,000 below the budget re-
quest, and $40,000,000 above the House allowance. The reduction
recommended by the Committee is a general reduction to be ap-
plied at the Foundation’s discretion, subject to normal reprogram-
ming guidelines. The Committee urges NSF to consider actions it
might take to enhance the linkages between research and edu-
cation at both the graduate and undergraduate level.

NSF-supported centers.—NSF currently manages a multitude of
centers including the science and technology centers, engineering
research centers, materials research centers, and so on. The Com-
mittee recommends an independent review to determine NSF’s ef-
fectiveness in managing these various center programs. The review
should build on the review completed by the National Academy of
Public Administration and examine methods used for evaluating
performance, discontinuing weak centers, and encouraging centers
to seek financial independence where appropriate. The review
should also recommend ways to strengthen coordination between
programs and opportunities for restructuring or consolidating pro-
grams.
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Optical and infrared astronomy.—The report from National
Academy of Sciences on ground-based optical and infrared astron-
omy recommends that a modest level of Federal funds for facilities
instrumentation be allocated only to independent observatories
that agree to provide national access to their facilities in proportion
to the funds provided. Although current budget restraints make
funding this activity difficult, the Committee believes that the
Foundation should explore other sources to initiate this innovative
concept. One possibility is the ‘‘Academic research infrastructure’’
account. In that connection, the Committee strongly urges that the
NSF modify current programmatic guidelines as necessary to en-
able astronomy facility proposals to compete for an increased share
of the academic research infrastructure funds.

Opportunity fund.—Last year the Committee provided the Foun-
dation with encouragement to create an opportunity fund to assist
the Foundation in responding quickly to emerging or unique oppor-
tunities in science and engineering. The Committee also supported
the Foundation’s proposal to create an office of multidisciplinary
activities within the mathematical and physical sciences activity.
This office was created, in part, as a way to more strategically le-
verage the directorate’s resources. The Committee reiterates its
support for the use of these management tools and expects the
Foundation to provide an update as part of its current plan submis-
sion, and include a description of the use of these authorities in the
justification accompanying the NSF budget request.

Arctic research vessel.—The Committee understands that the Na-
tional Academy of Sciences is currently preparing a report on arctic
research issues due out shortly. The General Accounting Office re-
cently released a report questioning the need for an additional arc-
tic research vessel. The Committee requests that the Foundation
provide a response to the Academy and the GAO reports and deter-
mine the need for an arctic research vessel given scientific and
budgetary considerations. Preprocurement activities may proceed
as necessary to support the Foundation’s response and could in-
clude examination of purchase options. The response should be sub-
mitted along with the Foundation’s response to the results of the
Antarctic review discussed below.

U.S. ANTARCTIC PROGRAM

Presidential Memorandum 6646 issued in 1982 calls on NSF to
be the lead agency for the U.S. Antarctic Program. That policy di-
rective calls for this Nation to maintain a year-round active pres-
ence on the continent and to maintain three stations: McMurdo,
Palmer, and South Pole. The cost to maintain a U.S. presence in
Antarctic is expensive due to the remote location and severe weath-
er conditions. The NSF required $166,770,000 in logistics and oper-
ations support in fiscal year 1995 to support $29,060,000 in sci-
entific research activities.

The Committee is very concerned about the ability for NSF to
continue to fund a U.S. permanent presence on the continent given
severe budget constraints. This situation is exacerbated by the
need for NSF to upgrade or replace its aging facilities such as
$200,000,000 estimated to replace the deteriorating South Pole sta-
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tion. The Committee questions whether the 1982 policy to maintain
a presence in the Antarctic is still valid.

As a result, the Committee directs the National Science and
Technology Council to undertake a Governmentwide policy review
of the U.S. presence in the Antarctic. The review should examine
the validity of the policy contained in Memorandum 6646, namely,
the need for a year-round presence, the need for three stations, and
the roles of the NSF, Department of Defense, and other Govern-
ment agencies. The review should examine the policy in the context
of the value of the science performed in Antarctica and other U.S.
interests. Finally, the review should address the affordability of
continued U.S. presence in Antarctica in light of the severe budget
environment and examine options for reducing annual logistical
and operational budget needs. At a minimum, budget saving op-
tions should include greater international cooperation, less than a
year-round human presence, and closing of one or more of the sta-
tions. The results of the review should be submitted to the Commit-
tee by March 31, 1996.

MAJOR RESEARCH EQUIPMENT

Appropriations, 1995 ............................................................................. $126,000,000
Budget estimate, 1996 ........................................................................... 70,000,000
House allowance .................................................................................... 70,000,000
Committee recommendation ................................................................. 70,000,000

PROGRAM DESCRIPTION

The major research equipment activity will support the construc-
tion and procurement of unique national research platforms and
major research equipment. Projects supported by this appropriation
will push the boundaries of technological design and will offer sig-
nificant expansion of opportunities, often in new directions, for the
science and engineering community.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $70,000,000 for
major research equipment. This amount is $56,000,000 below the
fiscal year 1995 level, the same as the House allowance, and will
provide for the total amount requested in the President’s budget for
construction of the Laser Interferometer Gravitational Wave Ob-
servatory [LIGO].

ACADEMIC RESEARCH INFRASTRUCTURE

Appropriations, 1995 ............................................................................. 1 $118,133,000
Budget estimate, 1996 ........................................................................... 100,000,000
House allowance .................................................................................... 100,000,000
Committee recommendation ................................................................. 100,000,000

1 Reflects rescission of $131,867,000 in Public Law 104–19.

PROGRAM DESCRIPTION

The goal of the Academic Research Infrastructure Program is to
improve the research infrastructure by funding, on a cost-sharing
basis, the development and acquisition of major instruments, and
the repair and renovation of academic research facilities. The pro-
gram will support the acquisition of the major modern scientific in-
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struments for our Nation’s laboratories and advance the Nation’s
research and research training efforts. This also provides competi-
tively awarded grants for the repair, renovation, or, in exceptional
cases, replacement of facilities used for research and research
training at academic and other nonprofit institutions.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $100,000,000 for
academic research infrastructure. This amount is $18,133,000
below the fiscal year 1995 level, and the same as the House allow-
ance and the President’s budget request. The Committee expects
these funds to continue to apply to both facilities and instrumenta-
tion modernization.

EDUCATION AND HUMAN RESOURCES

Appropriations, 1995 ............................................................................. $605,974,000
Budget estimate, 1996 ........................................................................... 599,000,000
House allowance .................................................................................... 599,000,000
Committee recommendation ................................................................. 599,000,000

PROGRAM DESCRIPTION

Education and human resources activities provide a comprehen-
sive set of programs across all levels of education in science, math-
ematics, and technology. At the precollege level, the appropriation
provides for new instructional material and techniques, and enrich-
ment activities for teachers and students. Undergraduate initia-
tives support curriculum improvement, facility enhancement, and
advanced technological education. Graduate level support is di-
rected primarily to research fellowships and traineeships. Empha-
sis is given to systemic reform through components that address
urban, rural, and statewide efforts in precollege education, and pro-
grams which seek to broaden the participation of States and re-
gions in science and engineering.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $599,000,000 for
education and human resources. This amount is $6,974,000 below
the fiscal year 1995 level, and equal to the House allowance and
President’s budget request.

The Committee has provided the budget request for the Experi-
mental Program to Stimulate Competitive Research [EPSCoR].
This competitive-based program allows for smaller universities to
conduct research and provide better educational opportunities for
students. The EPSCoR is vital in providing research dollars to a
broad array of capable institutions in a more equitable geographi-
cal distribution. In order to ensure that NSF continue to support
nationally competitive academic research, maintaining funding for
EPSCoR is critical.

The Committee strongly urges the National Science Foundation
to continue the competitive, merit-based program to support the ef-
forts of States to develop electronic libraries. These libraries shall
provide delivery of and access to a variety of data bases, computer
programs, and interactive multimedia presentations, including edu-
cational materials, research information, statistics, and reports de-
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veloped by Federal, State and local governments, and other infor-
mation and information services which can be carried over com-
puter networks.

SALARIES AND EXPENSES

Appropriations, 1995 ............................................................................. $123,966,000
Budget estimate, 1996 ........................................................................... 127,310,000
House allowance .................................................................................... 127,310,000
Committee recommendation ................................................................. 127,310,000

PROGRAM DESCRIPTION

The salaries and expenses appropriation provides for the oper-
ation, management, and direction of all Foundation programs and
activities and includes necessary funds to develop and coordinate
NSF programs.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $127,310,000 for
salaries and expenses. This amount is $3,344,000 above the fiscal
year 1995 level, and is the same as the House allowance and the
total amount requested in the President’s budget.

OFFICE OF INSPECTOR GENERAL

Appropriations, 1995 ............................................................................. $4,380,000
Budget estimate, 1996 ........................................................................... 4,490,000
House allowance .................................................................................... 4,490,000
Committee recommendation ................................................................. 4,490,000

PROGRAM DESCRIPTION

The Office of Inspector General appropriation provides audit and
investigation functions to identify and correct deficiencies which
could create potential instances of fraud, waste, or mismanage-
ment.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $4,490,000 for
the Office of Inspector General in fiscal year 1996. This amount is
$110,000 above the fiscal year 1995 level, and is the same as the
House allowance and the amount requested in the President’s
budget.

NATIONAL SCIENCE FOUNDATION HEADQUARTERS RELOCATION

Appropriations, 1995 ............................................................................. $5,200,000
Budget estimate, 1996 ........................................................................... 5,200,000
House allowance .................................................................................... 5,200,000
Committee recommendation ................................................................. 5,200,000

PROGRAM DESCRIPTION

The NSF headquarters relocation appropriation provides reim-
bursement to the General Services Administration for expenses in-
curred by GSA pursuant to the relocation of NSF.
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COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $5,200,000 for
NSF headquarters relocation. This amount is the same as the fiscal
year 1995 level, House allowance, and the amount in the Presi-
dent’s budget request.

NEIGHBORHOOD REINVESTMENT CORPORATION

Appropriations, 1995 ............................................................................. $38,667,000
Budget estimate, 1996 ........................................................................... 55,000,000
House allowance .................................................................................... 38,667,000
Committee recommendation ................................................................. 38,667,000

PROGRAM DESCRIPTION

The Neighborhood Reinvestment Corporation was created by the
Neighborhood Reinvestment Corporation Act (title VI of the Hous-
ing and Community Development Amendments of 1978, Public Law
95–557, October 31, 1978). Neighborhood reinvestment helps local
communities establish working partnerships between residents and
representatives of the public and private sectors. The partnership-
based organizations are independent, tax-exempt, nonprofit enti-
ties: Neighborhood housing services [NHS], mutual housing asso-
ciations, and apartment improvement programs. Collectively, these
organizations are known as the NeighborWorks network.

Nationally, the 177 NeighborWorks organizations form a solid
network in approximately 150 cities effectively revitalizing over
348 neighborhoods. Of the neighborhoods, 71 percent of the people
served are in the very low and low-income brackets.

The NeighborWorks network improves the quality of life in dis-
tressed neighborhoods for current residents, increases homeowner-
ship through targeted lending efforts, exerts a long-term, stabiliz-
ing influence on the neighborhood business environment, and re-
verses neighborhood decline. NeighborWorks organizations have
been positively impacting urban communities for over two decades,
and more recent experience is demonstrating the success of this ap-
proach in rural communities when adequate resources are avail-
able.

Neighborhood reinvestment will continue to provide grants to
Neighborhood Housing Services of America [NHSA], the
NeighborWorks network’s national secondary market. The mis-
sion of NHSA is to utilize private sector support to replenish local
NeighborWorks organizations’ revolving loan funds. These loans
are used to back securities which are placed with private sector so-
cial investors.

COMMITTEE RECOMMENDATION

The Committee proposes $38,667,000 for the Neighborhood Rein-
vestment Corporation. This amount is the same as the 1995 en-
acted level and the House allowance. The recommended level is
$16,333,000 less than the budget request. Funds should be allo-
cated consistent with the plans submitted as part of the budget re-
quest.
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The Committee remains highly supportive of this agency’s pro-
grams and activities. Budgetary constraints prevent granting the
requested increase, and this action is taken without prejudice.

SELECTIVE SERVICE SYSTEM

SALARIES AND EXPENSES

Appropriations, 1995 ............................................................................. $22,930,000
Budget estimate, 1996 ........................................................................... 23,304,000
House allowance .................................................................................... 22,930,000
Committee recommendation ................................................................. 22,930,000

PROGRAM DESCRIPTION

The Selective Service System [SSS] was reestablished by the Se-
lective Service Act of 1948. The basic mission of the System is to
be prepared to supply manpower to the Armed Forces adequate to
ensure the security of the United States during a time of national
emergency. Since 1973, the Armed Forces have relied on volunteers
to fill military manpower requirements. However, the Selective
Service System remains the primary vehicle by which men will be
brought into the military if Congress and the President should au-
thorize a return to the draft.

In December 1987, Selective Service was tasked by law (Public
Law 100–180, sec. 715) to develop plans for a postmobilization
health care personnel delivery system capable of providing the nec-
essary critically skilled health care personnel to the Armed Forces
in time of emergency. An automated system capable of handling
mass registration and inductions is now complete, together with
necessary draft legislation, a draft Presidential proclamation, pro-
totype forms and letters, et cetera. These products will be available
should the need arise. The development of supplemental standby
products, such as a compliance system for health care personnel,
continues using very limited existing resources.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $22,930,000 for
the Selective Service System. This amount is the same as the
House allowance and the fiscal year 1995 appropriation.

DEPARTMENT OF JUSTICE

FAIR HOUSING AND EQUAL OPPORTUNITY

FAIR HOUSING ACTIVITIES

Appropriations, 1995 ............................................................................. $33,375,000
Budget estimate, 1996 ........................................................................... 45,000,000
House allowance .................................................................................... 30,000,000
Committee recommendation ................................................................. 30,000,000

PROGRAM DESCRIPTION

The fair housing activities appropriation includes funding for
both the Fair Housing Assistance Program [FHAP] and the Fair
Housing Initiatives Program [FHIP].
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The Fair Housing Assistance Program helps State and local
agencies to implement title VIII of the Civil Rights Act of 1968, as
amended, which prohibits discrimination in the sale, rental, and fi-
nancing of housing and in the provision of brokerage services. The
major objective of the program is to assure prompt and effective
processing of title VIII complaints with appropriate remedies for
complaints by State and local fair housing agencies.

The Fair Housing Initiatives Program is authorized by section
561 of the Housing and Community Development Act of 1987, as
amended, and by section 905 of the Housing and Community De-
velopment Act of 1992. This initiative is designed to alleviate hous-
ing discrimination by increasing support to public and private orga-
nizations for the purpose of eliminating or preventing discrimina-
tion in housing, and to enhance fair housing opportunities.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $30,000,000 for
fair housing activities. This amount is $3,375,000 below the 1995
level and the same as the House allowance. The Committee rec-
ommendation is $15,000,000 less than the budget request.

The Committee recommendation relocates all responsibilities for
fair housing issues currently housed in the Department of Housing
and Urban Development, including the Fair Housing Assistance
Program and the Fair Housing Initiatives Program, to the Depart-
ment of Justice. There has been substantial testimony relating to
the Department’s inability to effectively administer many of its core
programs, and the Committee emphasizes that the Department
needs to focus on ensuring the effective administration of its many
programs.

Moreover, the intent of this provision is not to minimize the im-
portance of addressing housing discrimination in this Nation; in-
stead, the Department of Justice with its own significant respon-
sibilities to address all forms of discrimination represents a good
place to consolidate and to provide consistency for the Federal Gov-
ernment to combat discrimination, including discrimination relat-
ing to fair housing. This type of consolidation is critical to effective
government. It is expected that HUD will provide the necessary as-
sistance to ensure the orderly transfer of authority. Nothing in this
provision is intended to provide Justice with authority to promul-
gate property insurance regulations.

DEPARTMENT OF THE TREASURY

OFFICE OF FEDERAL HOUSING ENTERPRISE OVERSIGHT

SALARIES AND EXPENSES

(INCLUDING TRANSFER OF FUNDS)

Appropriations, 1995 ............................................................................. $15,451,000
Budget estimate, 1996 ........................................................................... 14,895,000
House allowance .................................................................................... 14,895,000
Committee recommendation ................................................................. 14,895,000
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PROGRAM DESCRIPTION

This appropriation funds the Office of Federal Housing Enter-
prise Oversight [OFHEO], which was established in 1992 to regu-
late the financial safety and soundness of the two housing Govern-
ment sponsored enterprises [GSE’s], the Federal National Mortgage
Association and the Federal Home Loan Mortgage Corporation. The
Office was authorized in the Federal Housing Enterprise Safety
and Soundness Act of 1992, which also instituted a three-part cap-
ital standard for the GSE’s, and gave the regulator enhanced au-
thority to enforce those standards.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $14,895,000 for
the Office of Federal Housing Enterprise Oversight. This amount
is $556,000 below the 1995 enacted level and the same as the budg-
et request and the House allowance. These costs will be offset
through assessments of the relevant Government-sponsored enter-
prises.

The Committee recommendation appropriates funds to the De-
partment of the Treasury for the Office of Federal Housing Enter-
prise Oversight [OFHEO] which was authorized in the Federal
Housing Enterprises Financial Safety and Soundness Act of 1992
to provide meaningful financial regulation to substantially reduce
for the public any potential risk of exposure to the over
$1,000,000,000,000 of GSE liabilities. Heretofore, OFHEO was
close aligned with the Department of Housing and Urban Develop-
ment.

The Federal Government is in the process of reassessing its re-
sponsibilities and consolidating many of its functions and respon-
sibilities. As part of this process, it is appropriate that OFHEO as
a financial regulator be made an office in the Department of the
Treasury and that all powers, rights, and authority of the Director
of OFHEO be transferred to the Secretary of the Treasury. It is the
belief of the Committee that the expertise and experience of the
Treasury will assist OFHEO in carrying out its responsibilities and
increase the ability of OFHEO to establish in a timely manner a
risk-based capital test, as required under the Federal Housing En-
terprises Financial Safety and Soundness Act of 1992, to ensure
the financial well-being of the GSE’s.
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TITLE IV

CORPORATION

FEDERAL DEPOSIT INSURANCE CORPORATION

FSLIC RESOLUTION FUND

Appropriations, 1995 ............................................................................. $827,000,000
Budget estimate, 1996 ........................................................................... ...........................
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

Section 215 of the Financial Institutions Reform, Recovery and
Enforcement Act [FIRREA] of 1989 (Public Law 101–73) estab-
lishes the FSLIC resolution fund as a separate fund under the
management of the Federal Deposit Insurance Corporation [FDIC].
It assumes all assets and liabilities of the Federal Savings and
Loan Insurance Corporation [FSLIC] except those expressly as-
sumed by the Resolution Trust Corporation [RTC] under FIRREA.

To meet its obligations arising from past transactions of the
FSLIC and other administrative expenses, the FSLIC resolution
fund may use funds available to it from: income earned on its as-
sets, or from the proceeds of their sale and subsequent returns
from receiverships. To the extent such funds are insufficient to
meet the obligations of the FSLIC resolution fund, FIRREA author-
izes to be appropriated to the Secretary of the Treasury such funds
as may be necessary to cover the shortfall.

COMMITTEE RECOMMENDATION

No additional capitalization is necessary at this time for activi-
ties of the fund. Amounts made available in prior years remain
available to cover all anticipated financial requirements.

FDIC AFFORDABLE HOUSING PROGRAM

Appropriations, 1995 ............................................................................. $15,000,000
Budget estimate, 1996 ........................................................................... 15,000,000
House allowance .................................................................................... ...........................
Committee recommendation ................................................................. ...........................

PROGRAM DESCRIPTION

Section 241 of the FDIC Improvement Act of 1991 authorized an
FDIC affordable housing program. The proposed program is de-
signed to provide homeownership and rental housing opportunities
for very low-income, low-income, and moderate-income families by
allowing the FDIC to acquire a title to, and dispose of, single-fam-
ily and multifamily housing properties. Program funding would be
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provided through two Federal appropriations for administrative
and loss funds.

COMMITTEE RECOMMENDATION

The Committee has deleted funds for the FDIC affordable hous-
ing program. The Committee commends the proponents of this pro-
gram for their commitment to the expansion of affordable housing
opportunities for low- and moderate-income families. Given the
plethora of housing programs already in existance through HUD
and other Federal agencies, however, the Committee questions the
value of yet another program, no matter the merit of its intent.

RESOLUTION TRUST CORPORATION

OFFICE OF INSPECTOR GENERAL

Appropriations, 1995 ............................................................................. $32,000,000
Budget estimate, 1996 ........................................................................... 11,400,000
House allowance .................................................................................... 11,400,000
Committee recommendation ................................................................. 11,400,000

PROGRAM DESCRIPTION

The Office of Inspector General provides independent oversight of
the savings and loan cleanup efforts of the Resolution Trust Cor-
poration. The Office primarily conducts audits and investigations of
RTC operations and contractors in order to detect and prevent
fraud, waste, and mismanagement in the disposition of insolvent
savings and loan institutions and their assets by the RTC. The Of-
fice of Inspector General was established in April 1990 in accord-
ance with the Inspector General Act of 1978, as amended, and the
Financial Institutions Reform, Recovery, and Enforcement Act.

COMMITTEE RECOMMENDATION

The Committee recommends an appropriation of $11,400,000 for
the Office of Inspector General. This amount is the same as the ad-
ministration’s request and the House allowance and a decrease of
$20,600,000 below the fiscal year 1995 appropriation.

The Office of Inspector General of the RTC will be merged with
the FDIC OIG when the RTC terminates operations at the end of
this calendar year.
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TITLE V—GENERAL PROVISIONS

The Committee has included 18 of the 19 general provisions pro-
posed by the House. They are standard limitations which have
been carried for many years in the VA, HUD, and Independent
Agencies appropriations bill.

The Committee has deleted a general provision included by the
House regarding EPA contractor conversion. This issue has been
addressed by the Committee in the report under the EPA ‘‘Science
and technology’’ account.

The Committee has added a general provision providing for the
termination of the Office of Consumer Affairs. Any termination
costs are to be absorbed within the Department of Health and
Human Services fiscal year 1996 appropriation.

COMPLIANCE WITH PARAGRAPH 7, RULE XVI, OF THE
STANDING RULES OF THE SENATE

Paragraph 7 of Rule XVI requires that Committee reports on
general appropriations bills identify each Committee amendment to
the House bill ‘‘which proposes an item of appropriation which is
not made to carry out the provisions of an existing law, a treaty
stipulation, or an act or resolution previously passed by the Senate
during that session.’’

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

Annual contributions for assisted housing: $5,594,358,000.
HOME Investment Partnerships Program: $1,400,000,000.
Section 8 contract renewals: $4,350,862,000.
Public housing operating subsidies: $2,800,000,000.
Severely distressed public housing: $500,000,000.
Drug elimination grants: $290,000,000.
Indian housing loan guarantee fund: $3,000,000.
Government National Mortgage Association (credit limitation):

$110,000,000,000.
Homeless assistance grants: $760,000,000.
Community development block grants: $4,600,000,000.
Research and technology: $34,000,000.

ENVIRONMENTAL PROTECTION AGENCY

Program administration and management: $1,670,000,000.
Science and technology: $500,000,000.
Buildings and facilities: $60,000,000.
Program and infrastructure assistance: $2,340,000,000.

FEDERAL EMERGENCY MANAGEMENT AGENCY

Salaries and expenses: $166,000,000.
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Emergency management planning and assistance: $203,044,000.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Human space flight: $5,337,000,000.
Science, aeronautics, and technology: $5,960,700,000.
Mission support: $2,484,200,000.

NATIONAL SCIENCE FOUNDATION

Research and related activities: $2,294,000,000.
Major research equipment: $70,000,000.
Academic research infrastructure: $100,000,000.
Salaries and expenses: $127,300,000.
Education and human resources: $599,000,000.

DEPARTMENT OF JUSTICE

Fair housing activities: $30,000,000.

DEPARTMENT OF THE TREASURY

Office of Federal Housing Enterprise Oversight: $14,895,000.

COMPLIANCE WITH PARAGRAPH 7(C), RULE XXVI OF THE
STANDING RULES OF THE SENATE

Pursuant to paragraph 7(c) of rule XXVI, the accompanying bill
was ordered reported from the Committee, subject to amendment
and subject to the subcommittee allocation, by recorded vote of
17–11.

Yeas Nays
Chairman Hatfield Mr. Byrd
Mr. Stevens Mr. Inouye
Mr. Cochran Mr. Hollings
Mr. Specter Mr. Leahy
Mr. Domenici Mr. Bumpers
Mr. Gramm Mr. Lautenberg
Mr. Bond Mr. Harkin
Mr. Gorton Ms. Mikulski
Mr. McConnell Mr. Reid
Mr. Mack Mr. Kohl
Mr. Burns Mrs. Murray
Mr. Shelby
Mr. Jeffords
Mr. Gregg
Mr. Bennett
Mr. Johnston
Mr. Kerrey

COMPLIANCE WITH PARAGRAPH 12, RULE XXVI OF THE
STANDING RULES OF THE SENATE

Paragraph 12 of rule XXVI requires that Committee reports on
a bill or joint resolution repealing or amending any statute or part
of any statute include ‘‘(a) the text of the statute or part thereof
which is proposed to be repealed; and (b) a comparative print of
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that part of the bill or joint resolution making the amendment and
of the statute or part thereof proposed to be amended, showing by
stricken-through type and italics, parallel columns, or other appro-
priate typographical devices the omissions and insertions which
would be made by the bill or joint resolution if enacted in the form
recommended by the committee.’’

As discussed earlier in this report, the dramatic and unprece-
dented constraints on domestic discretionary spending has made
necessary inclusion of a considerable volume of legislative reforms
and other changes in existing statutes in the Committee rec-
ommendation. This is particularly in evidence in title II, the De-
partment of Housing and Urban Development portion of this bill,
in which cost-saving and cost-avoidance measures for discretionary
housing and community development activities require modification
of programs governed a large body of detailed and complex statu-
tory provisions.

The Committee has included extensive explanatory material in
this report which attempts to fully detail both the intent and prac-
tical effect of these statutory provisions. In view of extensive na-
ture of these changes, however, preparation of a comparative print
detailing each of these statutory amendments would delay prompt
availability of this report. In the opinion of the Committee, it is
necessary to dispense with the requirements of paragraph 12 of
rule XXVI to expedite the business of the Senate.

BUDGETARY IMPACT OF BILL

PREPARED IN CONSULTATION WITH THE CONGRESSIONAL BUDGET OFFICE PURSUANT TO SEC. 308(a), PUBLIC
LAW 93–344, AS AMENDED

[In millions of dollars]

Budget authority Outlays

Committee
allocation

Amount
of bill

Committee
allocation

Amount
of bill

Comparison of amounts in the bill with Commit-
tee allocations to its subcommittees of
amounts in the First Concurrent Resolution
for 1996: Subcommittee on VA, HUD, and
Independent Agencies:

Discretionary ................................................ 190 153 189 1 169
Nondefense discretionary ............................. 61,500 61,464 74,642 1 74,625
Violent crime reduction fund ....................... .................... .................... .................... ....................
Mandatory .................................................... 19,138 19,362 17,688 1 17,347

Projection of outlays associated with the rec-
ommendation:

1996 ............................................................. .................... .................... .................... 2 46,268
1997 ............................................................. .................... .................... .................... 19,552
1998 ............................................................. .................... .................... .................... 7,226
1999 ............................................................. .................... .................... .................... 2,880
2000 and future years ................................ .................... .................... .................... 3,852

Financial assistance to State and local govern-
ments for 1996 in bill ..................................... NA 18,583 NA 2,799

1 Includes outlays from prior-year budget authority.
2 Excludes outlays from prior-year budget authority.

NA: Not applicable.
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From: Hallam, Christopher
To: Veal, Lee
Cc: Diaz, Charlene; Snead, Kathryn; White, Rick
Subject: Summary, Background and Options Re: FCC Inquiry
Date: Wednesday, August 08, 2018 5:50:55 PM
Attachments: FCC Final Letter to EPA (NOI) 20150204.pdf

FCC-13-39A1.pdf
sr104-140 Defunding of EMF activities - See Page 91.pdf
1238900001 EPA comments 1995.pdf
20180619163154-997 Draft from Flynn to Knapp.pdf

Good Afternoon, Lee -
Here is all the background information supporting the word doc sent to Jon on
this topic. Let me know if you have questions.
Chris Hallam
Health Physicist, US EPA
Center for Radiological Emergency Management
www.epa.gov/radiation/radiological-emergency-response
Advisory Team for Environment, Food & Health
http://www.crcpd.org/resource/resmgr/ATeam/Ateam.htm

hallam.christopher@epa.gov
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